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O (57) Abstract: Imidazoquinoline and tctrahydroimidaroquinoline compounds that contain ether and aryl or allcenyl functionality at 
the 1 -position are useful as immune response modifiers. The compounds and compositions of the invention can induce the biosyn- 
^ thesis of various cytokines and axe useful in the treatment of a variety of conditions including viral diseases and neoplastic diseases. 
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Aryl Ether Substituted Imidazoqulnolines 
Field of the Invention 

5 This invention relates to imidazoquinoline compounds that have a 1-substituent 

that contains ether and aiyl or alkenyl functionality, and to pharmaceutical compositions 
containing such compounds. A further aspect of this invention relates to the use of these 
compounds as immunomodulators, for inducing cytokine biosynthesis in animals, and in 
the treatment of diseases, including viral and neoplastic diseases. 

10 

Background of the Inventfoq 

The first reliable report on the lif-imidazo[4^-c]quinoline ring system, Backxnan 
et aL v L Org- Chem. 15, 1278-1284 (1950) describes the synthesis of l-(6-methoxy-8- 
qukolinyl>2-me^l-l^-imidazo[4,5^]quinoline for possible use as an antimalarial 

15 agent Subsequently, syntheses of various substituted lff-imidazo[4,5-<:] quinolines were 
reported. For example, Jain et aL, J. Med. Cham. 1 1, pp. 87-92 (1968), synthesized the 
compound i -[2^4-piperidyI)ethyl]-lif-imidazo[4,5-c]quino^ as a possible 
anticonvulsant and cardiovascular agent Also, Baranov et aL, Chem. Abs. 85, 94362 
(1976), have reported several 2^oimidazo[4,5-c]quinolines, and Berenyi et aL, 1 

20 Heterocyclic Chem. 18. 1537-1540 (1981), have reported certain 2-o»rimidazo[4,5- 
cjquinolines. 

Certain lfl , -imidazx>[4^-c]q^lin-4-amines and 1- and 2-substituted derivatives 
thereof were later found to be useful as antiviral agents, bronchodilators and 
immunomodulators. These are described in, inter alia, U.S. Patent Nos. 4,689,338; 

25 4,698^48; 4,929,624; 5,037,986; 5,268,376; 5,346,905; and 5,389,640, all of which are 
incorporated herein by reference. 

There continues to be interest in the hnidazoquinoline ring system. Certain 1H- 
imidazo[4»5-c] naphthyridine-4-amines, lH-imidazo [4,5-c] pyridin-4-amines, and 1H- 
hnidazo [4,5-c] quinolin-4-amines having an ether containing substitaent at the 1 position 

30 are known. These are described in U.S. Patent Nos. 5,268,376; 5,389,640; 5,494,916; and 
WO 99/29693. 
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There is a continuing need for compounds that have the ability to modulate the 
immune response, by induction of cytokine biosynthesis or other mechanisms. 

Summary of the Invention 

5 We have found anew class of compounds that are useful in inducing cytokine 

biosynthesis in animals. Accordingly, this invention provides imidazo[4, 5-c]quinoline-4- 
amine and tetrahydroimidazo[4 9 5-c]quinoline»4-amme compounds that have an ether 
containing substituent at the 1 -position. The compounds ate described by Formulas (I), 
(II), (EI) and (IV), which are defined in more detail infra. These compounds share the 

10 general structural formula: 




wherein X,Ri,Ra, and Rare as defined herein for each class of compounds having 
Formulas (I), (E), (EI) and (TV). 

IS The compounds of Formulas (I), (II), (HI), and (TV) are useful as immune 

response modifiers due to their ability to induce cytokine biosynthesis and otherwise 
modulate the frntmm a Twgpmigfl when nHtrmngteTftri fr> animals. This makes the compounds 
usefbl in the treatment of a variety of conditions such as viral diseases and tumors that are 
responsive to such changes in the immune response. 

20 The invention further provides pharmaceutical compositions containing the 

immune response modifying compounds, and methods of inducing cytokine biosynthesis 
in an animal, treating a viral infection in an animal, and/or treating a neoplastic disease in 
an animal by administering a compound of Formula (I), (II), (ED), or (TV) to the animal 
In addition, the invention provides methods of synthesizing the compounds of the 

25 invention and intermediates usefiil in the synthesis of these compounds. 

2 
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Detailed Description of the Invention 

As mentioned earlier, we have found certain compounds that induce cytokine 
biosynthesis and modify the Tmrmmo response in animals. Such compounds are 
represented by Formulas (I), (E)> (HO, and (TV), as shown below. 

Imidazoquinoline compounds of the invention, which have ether and aryl or 
alkenyl functionality at the 1 -position axe represented by Formula (I): 

NH 2 




10 wherein: X is -CHR3-, -CHR 3 -aIkyl- f or-CHRj-alkenyl-; 

Ri is selected fiom the group consisting of. 
-alkenyl; 
-aryl; 
-Rrnaryl; 

IS R2 is selected fiom the group consisting o£ 

•hydrogen; 
-attyl; 
-alkenyl; 
-axyt 

20 -heteroaryl; 

-heterocyclyl; 
-alkyl-Y-alkyl; 
-alky 1-Y- alkenyl; 
-alkyl-Y-aryl; and 

25 - alkyl or alkenyl substituted by one or more substituents selected 

fiom the group consisting o£ 
-OH; 
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-N(R&; 

-CO-N^ 

-COCwoallcji; 

-CO-O-CMoalkyl; 

-N 3 ; 

-heteroaryl; 
-heterocyclyl; 
-CO-aiyi; and 



R4 is alkyl or alkenyl, both of which may be interrupted by one or more 
-O- groups; 

each R3 is independently H or Cmo alkyl; 
each Y is independently -O- or -S(0>w-; 



each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutical^ acceptable salt thereof. 



The invention also provides inridazoquinoline compounds that contain ether 
functionality at the 1 -position, where the ether containing substituent also contains an 
alkynyi group. These compounds are represented by structural formula (II): 



10 



-CO-heteroaryi; 



15 



n is 0 to 4; and 



20 




25 



wherein 



X is -CHR3-, -CHRa-alkyl-, or-CHR3-aDcenyl- 
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Rio is selected from the group consisting of: 
-H; 
-alkyl; 

-alkenyl; and 
-aiyl; 

Ra is selected from the group consisting of: 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aiyl; 

-heteroaxyl; 
-heteiocyclyi; 
-alkyl-Y-alkyl; 
-alkyl- Y- alkenyl; 
-aBcyl-Y-aryl; and 

-alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 

-OH; 

-halogen; 

-N(R3>2; 

-CO-N(Ra>2; 

-CO-Cmo alkyl; 

-CO-O-Cmo alkyl; 

-N 3 ; ' 

-axyl; 

-hetexoaiyl; 
-heterocyclyl; 
-CO-aryl; and 
-CO-heteroaiyl; 

nis0to4; 

each Y is independently -O- or -S (0>w-; 
each S3 is independently H or Cuo alkyl; and 
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each R present is independently selected from the group consisting ofCwo 
alkyl, Clio alkoxy, hydroxy, halogen and trifluoromethyi; 
s or a pharmaceutically acceptable salt thereof 

The invention also includes tetrahydroinridazoquinoline compounds that bear an 
ether and aiyl or aDcenyl containing substituent at the 1 -position. Such 
tetrahydroimidazoquinoline compounds are represented by Formula (HI): 



10 wherein: 




(m) 



X is -CHR3-, -CHRr alkyK or -CHRa-alkenyl-; 
Ri is selected from the group consisting of. 
aiyl; 

aDcenyl; and 

15 R4-«yU 

Ra is selected from the group consisting of: 
-hydrogen; 
-alkyl; 
-aDcenyl; 

20 -aiyl; 

-heteroatyl; 

-heterocyclyl; 

-alkyl-Y-alkyl; 

-aDcyl-Y-aryl; 
25 - aDcyl-Y- aDcenyl; and 

-aDcyl or aDcenyl substituted by one or more substituents selected 

from the group consisting oft 
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-OH; 
-halogen; 
-N(Ra)*; s 
-CO-N(R3)a; 

5 -CO-Cmo alkyl; 

-CO-O-Cmo alkyl; 

-N 3 ; 

-*ryl; 

-heteroaiyl; 

10 -heterocyclyl; 

-COaryl; and 



R4 is alkyl or alkenyl, both of which may be interrupted by one or more 
-O- groups; 

15 each S3 is independently H or Cmo alkyl; 

each Y is independent -O- or -S(0)<w-; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Ci-10 aBcoxy, hydroxy, halogen and trifluonnnethyl; 
20 or a phannaceutically acceptable salt thereof. 

An additional class of immune response modifying compounds of the invention are 
tetrahydroimidazoquinoline compounds that have an ether containing substituent at flic 1- 
position, where the ether containing substituent also contains an alkynyl group. These 
25 compounds are represented by structural formula (TV): 
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• 




N 

X— 0— (CH2)mo — CSCRio 



(IV) 



X is -CHR3-, -CHRa-alkyi-, or -CHRa-alkenyl-; 
5 Rio is selected from the group consisting o£ 

-H; 
-alkyl; 

-aUcenyl; and 
-atyl; 

10 Rx is selected from the group consisting of: 

-hydrogen; 
-alkyl; 
-alkenyl; 
-aiyU 

15- x -heteroaryl; 

-heterocyclyl; 
-alkyi-Y-alkyl; 
-alkyl-Y-aryl; 
-alkyl-Y- alkenyl; and 

20 - alkyl or alkenyl substituted by one or more substituenta selected 

from the group consisting o£ 
-OH; 
-halogen; 

25 -CO-N^fe; 

-co-Cno«ikyi; 

-CO-O-Cmo alkyl; 
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-N 3 ; 
-aryl; 

-heteroaryl; 
-heterocyclyl; 

5 -CO-oryl; and 

-CO-heteroaryl; 
each R3 is independently H or Cmo alkyi; 
each Y is independently -O- or - S(0)o-r; 
n is 0 to 4; and 

10 each R present is independently selected from the group consisting of Cmo 

attyl, Cmo aflcoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutical^ acceptable salt thereof 

Preparation pf ftg COTipQTOte 

IS Compounds of the invention can be prepared according to Reaction Scheme I 

where R, R& X and n are as defined above and Rn is alkyl substituted by an aiyl group 
wherein the aiyi group may be unsubstituted or may be substituted or Ru is substituted 
aryl with the proviso Oat if Rn is substituted aryl at least one substituent is a strong , 
electron withdrawing group located ortho or para to the ether bond. 

20 Reaction Scheme I 




X XI XII 

In Reaction Scheme I a 4-amino-lff-imidazo[4^-c]q^molinr 1-yi alcohol of 
Formula X is alkylated with a halide of Formula XI to provide a lJ7-imidazo[4,5- 
c]quinolin-4-amine of Formula XII which is a subgenus of Formula L The alcohol of 
25 Formula X is reacted with sodium hydride in a suitable solvent such as N,N- 

dimethylfbnnamide to form an aBcoxide. The halide is then added to the reaction mixture. 
The reaction can be carried out at ambient temperature or with gentle heating (~50°C) if 
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desired The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 

Many compounds of Formula X are known, see for example Gerstcr, U.S. Patent 
No. 4,689,338 and Gerstcr et aL, U.S. Patent No. 5,605,899, the disclosures of which axe 
5 incorporated by reference herein; others can readily be prepared using known synthetic 
routes, see for example, Andre et al, U.S. Patent No. 5,578,727; Gerater, U.S. Patent No. 
5,175,296; Nikolaides et al., US. Patent No. 5,395,937; and Gerater et aL, U.S. Patent No. 
5,741,908, the disclosures of which are incorporated by reference herein. Many halides of 
Formula XI are commercially available; others can be readily prepared using known 

10 synthetic methods. 

Compounds of the invention can be prepared according to Reaction Scheme II 
where R, Ra, Ru, X and n are as defined above. 

In step (1) of Reaction Scheme II a Lff-imida2o[4,5-c]quinolh>l-yl alcohol of 
Formula X1H is alkylated with a halide of Formula XI to provide a Lff-imidazo[4,5- 

15 c]quinolin-l-yl ether of Formula XIV. The alcohol of Formula Xm is reacted with 

sodium hydride in a suitable solvent such as NjN^limethylformamide or tetrahydrofbran 
to form an alkoxide. The alkaride is then combined with the halide Alternatively, the 
alcohol and the halide can be combined in a biphasic mixture of aqueous 50% sodium 
hydroxide and an inert solvent such as dichloromethane in the presence of a phase transfer 

20 catalyst such as benzyltrimethylammonium chloride.. The reaction can be carried out at 
ambient temperature. Many compounds of Formula Xm are known, see for example, 
Gerstcr, U.S. Patent 4,689,338; others can readily be prepared using known synthetic 
routes, see for example, Gerater et aL, U.S. Patent No. 5,605,899 and Gerster, ILS. Patent 
No. 5,175,296. 

25 In step (2) of Reaction Scheme II a Lff-imidazo[4,5-c]quinolin-l-yl ether of 

Formula XIV is oxidized to provide a lif-iniidazo[4,5-c]quinoline-5N-oxide of Formula 
XV using a conventional oxidizing agent capable of forming N-oxides. Preferably a 
solution of a compound of Formula XTV in a suitable solvent such as chloroform or 
dichloromethane is oxidized using 3 -chloroperoxy benzoic acid at ambient temperature. 

30 In step (3) of Reaction Scheme II a lH-inudazo[4,5^]quinoline-5N-oxide of 

Formula XV is animated to provide a Lff-imidazD[4,5^]quinolin-4-amine of Formula XH 
which is a subgenus of Formula L Step (3) involves (i) reacting a compound of Formula , 
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XV with an acylating agent and then (ii) reacting the product with an aminatrng agent 
Part (i) of step (3) involves reacting an N-oxide of Formula XV with an acylating agent 
Suitable acylating agents include alkyl- or arylsulfonyl chlorides (e.g., benezenesulfbnyl 
chloride, methanesulfonyl chloride, p-toluenesulfbnyl chloride). Arylsulfonyl chlorides 

5 are preferred. Para-toluenesulfonyl chloride is most preferred Part (ii) of step (3) 

involves reacting the product of part (i) with an excess of an aminatmg agent Suitable 
amfrqitjhrig agents include ammonia (e.g., in the form of ammonium hydroxide) and 
a mm o n ium salts (e.g., ammonium carbonate, ammonium bicarbonate, ammonium 
phosphate). Ammonium hydroxide is preferred. The reaction is preferably carried out by 

10 dissolving the N-oxide of Formula XV in an inert solvent such as dichloromethane, adding 
the aminating agent to the solution, and then slowly adding the acylating agent The 
product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 
methods. 

Alternatively, step (3) may be carried out by (i) reacting an N-oxide of Formula 
15 XV with an isocyanate and then (ii) hydrolyzing the resulting product Part 0) involves 
reacting the N-oxide with an isocyanate wherein the isocyanato group is bonded to a 
caibonyl group. Preferred isocyanates include trichloroacetyl isocyanate and aroyl 
isocyanates such as benzoyl isocyanate. The reaction of the isocyanate with the N-oxide is 
carried out under substantially anhydrous conditions by adding the isocyanate to a solution 
20 of the N-oxide in an inert solvent such as chloroform or dichloromethane. Part(ii) 

involves hydrolysis of the product from part (I). The hydrolysis can be carried out by 
conventional methods such as heating in the presence of water or a lower alkanol 
optionally in the presence of a catalyst such as an alkali metal hydroxide or lower 
aUtoxide. The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
25 conventional methods. 
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Reaction Scheme II 




(2) 

ISIHa 




5 Compounds of Formula I wherein R, R& X and n are as defined above and Ri is an 

optionally sub stituted phenyl can be pzepaxed according to Reaction Scheme III where m 
is 0 to 3 and each R' is independently selected from the group consisting of alky 1, alkoxy, 
aOcylthio, haloalkyl, haloalkoxy, haloaflcylthio, halogen, nitro, mercapto, cyano, carboxy, 
fbrmyl, aryl, aryioxy, arylthio, arylalkoxy, aiylalkyltirio, heteroaryl, heteroaiyloxy, 

10 heteroacylthio, heteroarylalkaxy, heteroaiylalkylthio, amino, alkylamino, dialkylamino, 
heterocyclyl, heterocycloalkyl, alkylcarbonyl, alkenylcarbonyl, arylcaibonyl, 
alkoxycaxbonyl, haloaHcylcaibonyl, haloaOcoxycarbonyl, alkylthiocafbonyl, 
arylozycarbonyl, alkanoyloxy, alkanoybhio, alkanoylamino, aioyloxy and aroylamino. 
In Reaction Scheme m a 4-amnio>Lg-imida2o[4^^]quinolin--l-yl alcohol of 

IS Formula X is condensed with a phenol of Formula XVI to provide a lif-ixnidazo[4 f S- 
cJquinolin-4-amine of Formula XVH which is a subgenus of Formula L Preferably, a 
solution of a compound of Formula X and the phenol in a suitable solvent such as N,N- 
dhnethylfonnamide is treated with diethyl azodicarbaxylate and triphenylphosphine at 
ambient temperature. The product or a pharmaceutical^ acceptable salt thereof can be 

20 isolated using conventional methods. 
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Reaction Scheme m 




5 

Compounds of the invention can also be prepared according to Reaction Scheme 
IV where R, R& Ru, X and n are as defined above. 

hi step (1) of Reaction Scheme IV the hydroxy group of a lH-imidazo[4,5- 
c]quinolin-l-yl alcohol of Formula XQI is protected with a benzyl group. The alcohol of 
10 Formula XEH is reacted wife sodium hydride in a suitable solvent such as N»N- 

dimethylfonnamide to form an alkoxide. The alkoxide is then alkylated with benzyl 
bromide to provide a compound of Formula XVUL The reaction can be carried out at 
ambient temperature. 

In step (2) of Reaction Scheme IV a compound of Formula XVEI is oxidized using 
IS the method of step (2) of Reaction Scheme II to provide a lif-imidazo[4,5-c]quinoline- 
5N-oxide of Formula XDC 

In step (3) of Reaction Scheme IV a lff-imidazo[4,5^]quinoline-5NK»ride of 
Formula XDC is chlorinated to provide a 4^Uoro-lJf-imidazo[4^^]quinoline of Formula 
XX. Preferably a solution of a compound of Formula XIX in a suitable solvent such as 
20 toluene is treated with phosphorous oxycbloride at ambient temperature. 

In step (4) of Reaction Scheme IV a 4^oro-lif.imida2»[4^]quinoline of 
Formula XX is reacted with phenol to provide a 4-phenoxy- lif-imidazo [4,5-c]qmnoHne of 
Formula XXL The phenol is reacted with sodium hydride in a suitable solvent such as 
diglyme to form a phenoxide. The phenoxide is then reacted at an elevated temperature 
25 with a compound of Formula XX 

In step (5) of Reaction Scheme IV die benzyl protecting group is removed from a 
compound of Formula XXL to provide a 4i>henoxy-Uf-imidaro[4^ 
alcohol of Formula XXH The reaction is preferably carried out ty^ acid in a 
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controlled fashion to a solution of a compound of Formula XXI in a suitable solvent such 
as dichloromefhane at ambient temperature. 

In step (6) of Reaction Scheme IV a 4-phenoxy-lfl^dazo[4,^ 
alcohol of Formula XXII is alkylated with a halide of Hal-Ru to provide a 4-phenoxy-Lff- 

5 ixmdazo[4 t S-c]quinolin-l-yl ether of Formula XXE. The aDcoxide of a compound of 
Formula XXII is formed by adding the alcohol to a biphasic mixture of aqueous 50% 
sodium hydroxide and an inert solvent such as dichloromethane in the presence of a phase 
transfer catalyst such as benzyltrimethlammonium chloride. The aDcoxide is then 
alkylated. The reaction can be carried out at ambient temperature. 

10 In step (7) of Reaction Scheme IV a 4-phenoxy- lif-imidazo [4,5-c]qumolin- 1 -yl 

ether of Formula XXm is animated to provide a l^imidazo[4,5<]q^olii>4-amiiie of 
Formula XII which is a subgenus of Formula L The reaction can be carried out by 
combining a compound of Formula XXm with ammonium acetate and heating die 
resulting mixture at -1 50°C The product or a pharmaceutical^ acceptable salt thereof can 

IS be isolated using conventional methods. 
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5 Tetrahydroimidazoquinolines of the invention can be prepared according to 

Reaction Scheme V where R, R& Ru , X and n are as defined above. 

In Reaction Scheme V a 4-ammo^J,8,9-tetra^^ 
yl alcohol of Formula XXIV is alkylated with a halide of Formula XI to provide a 6,7,8,9- 
tetrahydro-lJMmid^ of Formula XXV which is a subgenus of 

15 
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Fomrala HL The alcohol of Formula XXIV is reacted with sodium hydride in a suitable 
solvent such as N^-dimethylfonnamide to form an alkoxidc. The aDcoxide is then 
combined with the halide. The reaction can bo earned out at ambient temperature. The 
product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 
5 methods. 

Many tetrahydro-liT-inridaz^ of Formula XXIV axe known, see 

for example Nikolaides et aL, U.S. Patent No. 5,352,784; others can be prepared using 
known synthetic methods, see for example, 
disclosures of which axe incorporated by reference herein. 

10 

Reaction Scheme V 




XXIV XI XXV R„ 

Compounds of the invention can also be prepared according to Reaction Scheme 
15 VI where R,Ri,Ra,X and n are aa defined above. 

In step (1) of Reaction Scheme VI a 4<Woro-3-nhroquinoline of Formula XXVI is 
reacted with an amine of Formula R1-O-X-NH2 to provide a 3-nitroquinoliiHt-amme of 
Formula XXVIL The reaction can be earned out by adding the amine to a solution of a 
compound of Formula XXVI in a suitable solvent such as chloroform or dichloromethane 
20 and optionally heating. Many quinolines of Formula XXVT are known compounds (see 
for example, U.S. Patent 4,689,338 and references cited therein). 

In step (2) of Reaction Scheme VI a 3 -nitroqainolin-4-amine of Formula XXVII is 
reduced to provide a quinoline-3,4-d]amine of Formula XXVUL Preferably, die reduction 
is carried out using a conventional hetero geneous hydrogenation catalyst such as platinum 
25 on carbon or palladium on carbon. The reaction can conveniently be carried out on a Parr 
apparatus in a suitable solvent such as isopropyl alcohol or preferably toluene. 
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la step (3) of Reaction Scheme VI a qumoline-3,4-<iiammfl of Foimula XXVUI is 
reacted wim a catboxylic acid or an equivalent thereof to provide a l#-imidazo[4,5- 
c]quinoline of Formula XXDC Suitable equivalents to carboxylic acid include orthoesters, 
and 1,1-diaflcoxyalkyl alkanoatea. The catboxylic acid or equivalent is selected such that 
5 it will provide the desired Ra substituent in a compound of Formula XXDC For example, 
triethyl orthoformate will provide a compound where R» is hydrogen and triethyl 
orthoacetate will provide a compound where Ra is methyl. The reaction can be run in the 
absence of solvent or in an inert solvent such as toluene. The reaction is run with 
sufficient hearing to drive off any alcohol or water formed as a byproduct of the reaction. 
10 Optionally a catalyst such as pyridine hydrochloride can be included. 

Alternatively, step (3) can be carried out by © reacting me diamine of Formula 
XXVUI with an acyl halide of Formula RaC(0)a and then (ii) cyclizing. In part ©toe 
acyl halide is added to a solution of the diamine in a suitable solvent such as acetonitrile, 
pyridine or dicHoromemane. The reaction can be carried out at ambient temperature. In 
15 part 00 the product of part (i) is heated in an alcoholic solvent in me presence of a base. 
Preferably me product of part (i) is reftaxed in emanol in the presence of an excess of 
triethylamino or heated with methanolic ammonia. Alternatively, if step (i) has been ran 
in pyridine, step (ii) can be carried out by heating toe reaction mature after analysis 

indicates mat step (i) is complete. 
20 Instep (4) of Reaction Scheme VI a lif-imidazo[4,5-c]qumoline of Formula XXDC 

is oxidized using toe method of step (2) of Reaction Scheme II to provide a \H- 

hm'dazo[4,5^]quinoline-5N-oxide of Formula XXX 

In step (5) of Reaction Scheme VI a lif-hmdazo[4,5^]qiimoline-5N-oxide of 

Formula XXX is aminated using the method of step (3) of Reaction Scheme H to provide a 
25 lif-iim'daro[4^]quinolm^arnine of Formula L 
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\ 



5 Compounds of the invention can be prepared according to Reaction Scheme VII 

where R, Ra, X and n are as defined above and Ruisan aryi group which may be 
unsubstittxted or substituted as defined above. 

In step (1) of Reaction Scheme VII a Lff-imidazo[4^]quznolixi-l-yl alcohol of 
Formula Xm is alkylated with a halide of Formula XXXI to provide a l/f-imidazo[4,5- 

10 c]quinoIin-l-yl ether of Formula XXXIL The compound of Formula XIII and the h al i de 
of Formula XXXI are combined in a triphasic mixture of 50% aqueous sodium hydroxide 
and a suitable solvent such as dichloromethane in the presence of a phase transfer catalyst 
such as benzyltrimethylammoiiiuitt chloride. The reaction can be run at ambient 
temperature. 

IS In step (2) of Reaction Scheme VII a li/-imidazo[4 l S-c]quinoline of Formula 

XXXII is oxidized using the medio d of step (2) of Reaction Scheme II to provide a Lff- 
imidazo[4,5^]quinoline-5N-<mde of Formula XXXEDL 

In step (3) of Reaction Scheme VII a lH-imidazo[4,5^]quinoline-5N-oxide of 
Formula XXXm is reacted with trichloroacetyl isocyanate to provide a LH-nrddazo[4^- 

20 c]quinolin-4-yl trichloroacetamide of Formula XXXTV. Preferably die isocyanate is added 
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in a controlled fashion at ambient temperature to a solution of the 5N-oxide in a suitable 
solvent such as dichloromethane. 

In step (4) of Reaction Scheme VII a l^-imidazo[4,5^]quinolin-4-yl 
trichloioacetamide of Formula XXXIV is hydxotyzed to provide a lH-irrridazo[4 f 5- 

5 c]qumolin-4-amme of Formula XXXV which is a subgenus of Formula IL The hydrolysis 
can be carried out by conventional methods, preferably by treating a solution of a 
compound of Formula XXXIV in methanol with sodium methoxide. 

In step (5) of Reaction Scheme VII lH-imidazo[4 l 5^]quinolin^-amine of 
Formula XXXV is coupled with a halide of formula Hal-Ri2 usmg a transition metal 

10 catalyst to provide a lif-imidazo[4,5^]qumolin4-amine of Formula XXXVI which is a 
subgenus of Formula II. Preferably a compound of Formula XXXV is combined with the 
halide in the presence of copper Q) iodide, dichlorobis(triphenylphosphra 
and excess triethylamine in a suitable solvent such as N,N-dimethylformamide or 
acetomtrile. The reaction is preferably carried out at an elevated temperature (60-80°C). 

15 The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods* 



19 



WO 02/46189 



PCT/US01/46581 



Reaction Scheme VH 




XIII 



OH 

XXXI 




MO 




XXXV 



HN^O 

?■ ? 



(CHJ 



II 



1-10 



XXXIV oou 



(2) 




MO 




XXXVI 



MO 



II 



Compounds of the invention can be prepared according to Reaction Scheme VIH 
where R, Ra, Ru, X and n are as defined above and BOC is ter^butoxycarbonyl. 
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In step (1) of Reaction Scheme Vm the amino group of a Lff-imidazo[4 f 5- 
c]quinolin-4-amine of Formula XXXV is protected with two ferf-butoxycarbonyl groups. 
A compound of Formula XXXV is combined with di-ferf-butyl dicazbonate in a suitable 
solvent such as N^-Khmethylfbrmamide in the presence of 4^dimcthy Iamino)pyridine 

5 and triethylamine. The reaction is carried out at an elevated temperature (80-85°Q. 

In step (2) of Reaction Scheme Vm a protected LEf-imidazo[4,5-c]quinolin-4- 
amine of Formula XXXVII is coupled with a halide of formula Hal-Ru using a transition 
metal catalyst to provide a protected lH-imidazo[4,5^]quiiiolm-4-^mine of Formula 
XXXVin. Preferably a compound of Formula XXXVII is combined with the halide in the 

10 presence of copper (I) iodide, dichlorobis(triphei^ljtooq and excess 

triethylamine in a suitable solvent such as N,N-dimethylfbmamide or acetonitrile. The 
reaction can be carried out at ambient temperature or at an elevated temperature (40-80°Q. 

In step (3) of Reaction Scheme Vm the protecting groups are removed by 
hydrolysis under acidic conditions to provide a 1/T-imidazo [4,5^]quinolin-4-amine of 

15 Formula XXXVI which is a subgenus of Formula IL Preferably a compound of Formula 
XXXVm is treated with trifiuoroacetic acid in a suitable solvent such as dichloromethane. 
The reaction can be run at ambient temperature or at a reduced temperature (0°C). The 
product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 
methods. 

20 In step (4) of Reaction Scheme VIII fee alkyne bond of a protected Iff- 

imida2o[4,5^]qxiinolirH^aiiiine of Formula XXXVIII is reduced to provide a protected 
l^imida2»t4^]qumoHn^amine of Formula XXXDC Preferably, the reduction is 
carried out using a conventional heterogeneous hydrogentation catalyst such as platinum 
oxide, platinum on carbon or palladium on carbon. The reaction can conveniently be 

25 carried out on a Parr apparatus in a suitable solvent such as methanol. 

In step (5) of Reaction Scheme Vm the protecting groups of a compound of 
Formula XXXDC are removed in die same manner as in step (3) to provide a lif- 
imidazo[4^]quinolin-4-amine of Formula XL which is a subgenus of Formula L The 
product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 

30 methods. 
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Reaction Scheme VIE 




Compounds of the invention can be prepared according to Reaction Scheme IX 
5 where R, Ri, Ru, X and n are as defined above and CBZ is benzyioxycarbonyL 

In step (1) of Reaction Scheme IX the amino group of a LfiT-nnidazo[4,5- 
c]qirinolin-4-amine of Formula XXXV is protected with benzyloxycaibcrayl groups. A 
compound of Formula XXXV is combined with dibenzyl dicarbonate in a suitable solvent 
such as N,N^JimethyIfionnamide. The reaction can be carried out at ambient temperature 
10 or with mild heating (40°Q. 

In step (2) of Reaction Scheme IX a protected lif-imidazo[4,5^]quinoIin-4-amine 
of Formula XII is coupled with a halide of formula Hal-Reusing a transition metal 
catalyst to provide a protected lfT-imidazo[4 I 5^]quinolin-4-amine of Formula XLEL 
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Preferably a compound of Formula XII is combined with the bolide in the presence of 
copper (T) iodide, dichlorobis(triphenylpbosphke)panadium(II), and excess triethylamine 
in a suitable solvent such as N,N-dimethylforinaimde or acetonitrile. The reaction can be 
carried out at ambient temperature or at an elevated temperature (40-80°C). 

S Iq step (3) of Reaction Scheme DC the protecting groups are removed by hydrolysis 

to provide a lff-imidazo [4^^]quinolin-4-amine of Formula XXXVI which is a subgenus 
of Formula H Preferably a compound of Formula XLII is treated with sodium methoxide 
in a suitable solvent such as methanol. The reaction can be run at ambient temperature. 
The product or a pharmaceutical^ acceptable salt thereof can be isolated using 

10 conventional methods. 

In step (4) of Reaction Scheme IX the protecting groups of a compound of 
Formula XUI are removed by hydro genolysis and the alkyne bond is reduced to provide a 
LH-imidazo [4,5^]quinoliii-4-anune of Formula XL which is a subgenus of Formula I 
Preferably, the hydrogenolysis/reduction is carried out using palladium hydroxide on 

15 carbon. The reaction can conveniently be carried out on a Parr apparatus in a suitable 

solvent such as methanol The product or a pharmaceutical^ acceptable salt thereof can be 
isolated using conventional methods. 
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5 Compounds of the invention can be prepared according to Reaction Scheme X 

where R, Rj, Rx, X and n are as defined above. 

In step (1) of Reaction Scheme X a 2 > 4-dichloro-3-nitroquinoline of Formula XUH 
is reacted with an amine of Formula Ri-O-X-NHa to provide a 2K;hloro-3-nitroquinolin-4- 
amine of Formula XLIV. The reaction can be carried out by adding the amine to a 
10 solution of a compound of Formula XLM in a suitable solvent such as chloroform or 

dichloramethane and optionally heating. Many quinolines of Formula XLDI are known or 
can be prepared using known synthetic methods (see for example, Andre et aL, U.S. Patent 
No. 4,988,815 and references cited therein). 
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In step (2) of Reaction Scheme X a 2-chloro-3 -mtroquinolin-4-amine of Formula 
XUV is reduced using the method of step (2) in Reaction Scheme VI to provide a 2- 
chloroquinoline-3 ,4-diamine of Formula XLV. 

In step (3) of Reaction Scheme X a 2^hloroq^oline-3,4-diamine of Formula 
S XLV is cyclized using the method of step (3) in Reaction Scheme VI to provide a 4- 
cUoro-lH-ixmdazoE^-cJqumolme of Formula XLVL 

In step (4) of Reaction Scheme X a 4^Uoro-l^-imidazo[4,5-c]quinoline of 
Formula XLVI is animated to provide a lJy-ixmdazo[4>^]quinolm-4-amine of Formula L 
The reaction is carried out by heating (e.g.,125-175°C) a compound of Formula XLVI 
10 under pressure in a sealed reactor in the presenceof a solution of ammonia in an aDcanoL 
The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 

Reaction Scheme X 

15 




Compounds of the invention can be prepared according to Reaction Scheme XI 
where>R, Ri, R& X and n are as defined above. 
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In Reaction Scheme XI a 1 ff-imidazo [4 < 5-c]quinolin-4-amiTi e of Formula XLVII is 
alkylated with a halide of Formula XLVEDL to provide a lif-inudazo[4,5K:]quinoli2i-4- 
amine of Formula L The compound of Formula XLVH is reacted with sodium hydride in 
a suitable solvent such as N^-dime%lfonnamide. The halide is then added to the 

5 reaction mixture. The reaction can be carried out at an elevated temperature (~100°C). 
AUcylation occurs at both the Nl and the N3 nitrogens; however, the desired 1 -isomer can 
be readily separated from the 3-isomer using conventional techniques such as column 
chromatography and ^crystallization. 

Many Ltf-imidazo [4,5-c] quinolin-4-ammes of Formula XLVII axe known; others 

1 0 may be prepared using known synthetic methods, see for example, Gerster, U.S. Patent 
No. 5 ,756,747 and the references cited therein. 

Reaction Scheme XI 
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Compounds of the invention can be prepared according to Reaction Scheme XII 
where R, Ri Rx,X and n axe as defined above. 

In step (1) of Reaction Scheme XH a 4-nitrotctrazolo[l,5-a]qumolin-5-ol of 
20 Formula XLTX is chlorinated to provide a 5-chloro-4-mtrotetrazolo[l ,5-^jquinoline of 
Formula L. Conventional chlorinating agents can be used. Preferably the reaction is 
carried out using phosphorus oxychloride in a suitable solvent such as N,N- 
dmethylformamide. 4-Nitrote1xa2olo[l,5-a]quinolin-5-ols of Formula XLDC are known or 
can be pr e pa red using known synthetic methods (see for example, Gerster, et al., U.S. 
25 Patent No. 5,741,908 and references cited therein). 

In step (2) of Reaction Scheme XII a 5<hloro^mtrotetrazolo[l,5^]quinoline of 
Formula L is reacted with an amine of Formula R\ -0 -X-NH3 to provide a 4- 

,\ ■ 
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tdtrotetrazolo [ 1 ,5-a]quinolin-5-amine of Fonnula LL The reaction can be earned out by 
adding the amine to a solution of a compound of Fonnula Lin a suitable solvent such as 
dichloiomethane in the presence of triethylaxmne. 

In step (3) of Reaction Scheme XII a 4-nitrotetrazolo[l ^-a]qumolm-5-amine of 
5 Formula II is reduced using the method of step (2) in Reaction Scheme VI to provide a 
tetrazolo[l ,5^]quinolin-4,5-diamiiie of Formula LH 

In step (4 ) of Reaction Scheme XII a tetra2alo[l»5^]quinol^ of 
Formula IH is cyclized using the method of step (3) in Reaction Scheme VI to provide a 
6ff-imidazo[4,5-c]tetrazolo[l ,5-ajqumoline of Formula LUL 
10 In step (5) of Reaction Scheme XQ a dH-imidazo [4,5-c]tetrazolo[l ,5-a]quinoline 

of Formula UH is reduced to provide a LH-imidazo[4,5-c]quinolin- 4-amine of Fonnula 1 
Step (5) involves (i) reacting a compound of Formula LOU with triphenylphosphme and 
then (ii) hydrolyzing. Part (i) can be carried out by combining a compound of Formula 
IHI with triphenylphosphine in a suitable solvent such as 1 ,2-dichlorobenzene and 
IS heating. Part (ii) involves hydrolysis of the product from part Q. The hydrolysis can be 
carried out by conventional methods such as heating in the presence of water or a lower 
aUcanol optionally in the presence of a catalyst such as an alkali metal hydroxide or lower 
alkoxide. The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 

20 
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Compounds of the invention can be prepared according to Reaction Scheme Xm 
where R,R2,Ri2.X and n are as defined above. 
10 In step (1) of Reaction Scheme XHI a U?-imidazo[4,5^]q^iinolin-l-yl ether of 

Formula XXXH is coupled with a halide of Formula Hal-Ru using the method of step (5) 
in Reaction Scheme VII to provide a Lff-imidazo [4,5-c]qainoIin- 1 -yl ether of Formula 
UV. 

In step (2) of Reaction Scheme Xm a lJf-imidazo[4,5-c]quinolin-l-yl ether of 
1 5 Formula UV is oxidized using the method of step (2) in Reaction Scheme II to provide a 
ljy.imida2o[4,5^]quinoline-5N-OTide of Formula LV. 

In step (3) of Reaction Scheme XDI a lif-mudazo[4 f 5^]quinoline-5N-oxide of 
Formula LV is animated using the method of step (3) in Reaction Scheme II to provide a 
lJy-imidazo[4 f 5^]quinolin--4-amine of Formula XXXVI which is a subgenus of Formula 
20 EL The product or a phazmaceutically acceptable salt thereof can be isolated using 
conventional methods. 
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Reaction Scheme XDI 




Compounds of the invention can be prepared according to Reaction Scheme XIV 
5 where R, R^R^X and n are as defined above. 

In step (1) of Reaction Scheme XIV the aDcyne bond of a Lff-imidazo[4,5- 
• c]qumolin-l-yl ether ofFonnula UV is reduced using the method of step (4) of Reaction 
Scheme VDI to provide a 177-imidazo[4,5^]quinolin-l-yl ether of Fonnnla LVL 

In step (2) of Reaction Scheme XTV a lif-imidazo[4,5-c]quinolin-l -yl ether of 
10 Formula LVI is oxidized using the method of step (2) in Reaction Scheme II to provide a 
1 jy-imidazo[4,5^]quinoline-5N-oxide of Fonnnla LVH 

In step (3) of Reaction Scheme XIV a l^-nnidazo[4,5^]quinoliiie-5N-oxide of 
Formula LVII is axninated using the method of step (3) in Reaction Scheme II to provide a 
lH-imidazo[4,5^]quinolin-4-arnine of Formula XL which is a subgenus of Fonnnla L The 
1 5 product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 
methods. 
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Reaction Scheme XTV 




10 



15 



TctrahydiX) i rti idazoquino lines of the invention can be prepared according to 
Reaction Scheme XV where R.R^Ri^X and n ait as defined above. 

In step (1) of Reaction Scheme XV a 4-*mino^ l 7,8,9-tetrahydr^ 
c]qmnoIin-l-yl alcohol of Formula XXIV is alkylated using the method described in 
Reaction Scheme V with a halide of Formula HaHCHa) uo-CHsCH to provide a 6,7,8,9- 
tetrahydro-LEf-imidazo[4^^]q^ LVHI which is a subgenus of 

Formula IV. 

In step (2) of Reaction Scheme XV a 6 9 7,8^tetrahydro-Uf-imidazo[4^- 
c]quinolin-4-amine of Formula LVm is coaled using die method of step (5) of Reaction 
Scheme VII with a halide of Formula Hal-Ru to provide a 6,7,8^-tetrahydro-Lff*- 
imida2»[4^]quinolin^amine of Formula UK which is a subgenus of Formula IV. Hie 
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product or a phannaceuticaHy acceptable salt thereof can be isolated using conventional 
methods. 

Reaction Scheme XV 



OH 



XXIV 




Compounds of the invention can be prepared according to Reaction Scheme XVI 
where R, Ri, R& X and n axe as defined above. 

10 In step (1) of Reaction Scheme XVI a 2,4-dihydroxy-3-nitnH5 > 7,8 > 9- 

tetrayhydroquinoline of Formula LX is chlorinated to provide a 2 J 4-dichloro-3-nitro- 
6 J,8^tetrayhydroquinoline of Formula LXL Conventional chlorinating agents can be 
used. Preferably the reaction is carried out by combining a compound of Formula LX 
with phosphorous oxychloride and then heating (55-65°C). Compounds of Formula LX 

IS axe known or can be prepared using known synthetic methods (see for example Nikolaides 
etal,.U.S. Patent 5,352,784 and references cited therein). 

In step (2) of Reaction Scheme XVI a 2,4Kfichlon>-3-nitro-6 > 7 > 8,9- 
tetrayhydroquinoline of Formula LXL is reacted with an amine of Formula R1-O-X-NH2 to 
provide a 2-chloro-3-nitro-6 J,8^-tetrahydroquinolin-4-amme of Formula LXH The 

20 reaction can be carried out by adding the amine to a solution of a compound of Formula 
LXI in a suitable solvent such as N^-dimethylfonnanride and hearing (55-65°C). 

In step (3) of Reaction Scheme XVI a 2-chloro-3-nitro-6 J t 8^tetrahydroquinolin- 
4-amine of Formula LXH is reacted with phenol using the method of step (4) of Reaction 
Scheme IV to provide a 2-phenoxy-3-nitro-6 ,7,8,9-teti^droquinolin-4-amine of Formula 

25 uan. 
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In step (4) of Reaction Scheme XVI a 2-phenoxy-3-nitio-6 > 7,8,9- 
tetrahydroquinoIin-4-amino of Formula LXm is reduced using the method of step (2) of 
Reaction Scheme VI to provide a 2-phenoxy-6,7 , 8 ,9-tetraliydroqumolm-3 ,4-diamine of 
Formula LXIV. 

S In step (5) of Reaction Scheme XVI a 2-phenoxy-6 J,8^-tetraltydbx5qumolk-3 f ^ 

diamine of Fonnula LXIV is cyclized using the method of step (3) of Reaction Scheme VI 
to provide a 4^henoxy^,7 > 8 J 9-tetnQjyd^ of Fonnula LXV. 

In step (6) of Reaction Scheme XVI a 4i}henoxy^ > 7 f 8 t 9^traJbydro-LH'- 
imidazo[4 t 5-c]quinoline of Fonnula LXV is aminated using the method of step (7) of 

10 Reaction Scheme IV to provide a 6,7,8 > 9-tBtrahy<hrc-l^ 
of Formula EL 
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The invention also provides novel compounds useful as intermediates in the 
synthesis of me compounds of Formulas (I), (H), (HI), and (IV). These intermediate 
compounds have the structural Formulas (V) - (DC), described in more detail below. 
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One class of intermediate compounds has formula (V): 




t 

(V) 

wherein X is -CHR3-, -CHRj-alkyl-, or-CHR 3 -aIkeiiyl-; 
5 Ri is selected from die group consisting of: 

-aryl; 
-alkenyl; 
-ftr-axyl; and 
-<CHa}w<H>C-Rio ; 
10 R3 is selected from the group consisting of: 

-hydrogen; 
-alkyl; 
-alkenyl; 
-aiyl; 

IS -heteroaiyl; 

-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y- alkenyl; 
-aDcyl-Y-aiyl; and 

20 -alkyl or alkenyl substituted by one or mote substituents selected 

from the group consisting o£ 
-OH; 
-halogen; 

-N(R3)i: 

25 -CO-Nptate 

-CO-Ci-io alkyl; 
■CO-O-Cuo alkyl; 
-N 3 ; 
-aiyl; 

34 



WO 02/46189 



PCT/US01/46581 



-heteroaxyl; 
-heterocyclyl; 

-CO-aryl; and s 
-CO-heteroaiyl; 
5 R4isaIkylOTalIceiiyl 
— O— groups; 

each Sa is independently H or Cmq alkyl; 

Rio is selected from the group consisting of H, alkyl, aUcenyl and aryl; 
each Y is independently -O- or -S(0)<uS 
10 nis0to4;and 

each R present is independently selected from the group consisting of Cm 
alkyl, Ct.io alkoxy, hydroxy, halogen and trifluoromcthyl; 
or a phannaceutically acceptable salt thereof. 

^ Another class of intermediates are imidazoquiiiolme-4-phenaxy compounds of 

formula (VI): 




20 wherein X is -CHRa-, -CHRa-alkyI-, or-CHRa-aDcenyl-; 

Rt is selected from the group consisting of: 

-alkenyl; 
-Rc-axyl;and 

25 -(CHa)w<H>C-Rio ; 

Ra is selected from the group consisting o£ 
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-hydrogen; 
-alkyl; 

-alkenyi; N 

5 -heteioaryl; 

-heterocyclyl; 
^dkyi-Y-alkyl; 
alkyl- Y- alkenyi; 
aflcyl-Y-aryl; and 

10 - alkyl or alkenyi substituted by one or more substitnenta selected 

from the group co nsisting of? 
-OH; 
-halogen; 
-N(Ra)2; 

15 -CO-N(Ra)a; 

-CO-Cuio alkyl; 
-CO-O-Cmo alkyl; 
-N 3 ; 
-axyl; 

20 -heteroaryl; 

-heterocyclyl; 
-CO-aryl; and 
-CO-heteroaxyl; 

Ri is alkyl or alkenyi, both of which may be interrupted by one or more 
25 -O- groups; 

each R3 is independently H or Cmo alkyl; 

Rio is selected from the group consisting of H, alkyl, alkenyi and aryl; 

each Y is independently -O- or-S(0)o-2S 

nis0to4;and 

30 each R present is independently selected fiom the group consisting of Cmo 

alkyl, Cmo aflcoxy, hydroxy, halogen and trifluoromethyl; 
or a phannaceutically acceptable salt thereof 
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Another class of intermediate compounds axe the imidazoquinoluie-N-Qxide 
compounds of formula (VII): 

0 




s (vn) 

wherein Xis-CHRj-, -CHRa-alkyK or -CBDR^alkenyl-; 
Ri is selected from the group consisting of 

10 -alkenyl; 

-Rr-aryl; and 

-CCH2)wcr-CsC-Rio; 
R4 is alkyl or alkenyl, both of which may be interrupted by one or more 
-O- groups; 

15 each 63 is independently H or Cmo aDcyl; 

Rio is selected from the group consisting of H, alkyl, alkenyl and aryl; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cm 0 
alkyl, Cmo aBcoxy, hydroxy, halogen and trifluoromethyl; 
20 or a pharmaceutical^ acceptable salt thereof 
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An additional class of intermediate compounds has the formula (VIE): 



N— (COOR 7 )2 




X-O-Rj 



(vm) 



wherein X is -CHR3-, -GHRj-alkyl-, or -CHR 3 -aIkenyl-; 
S4 is selected from the group consisting o£ 
-axyl; 

10 -alkenyl; 

-Rc-aiyl; and 

-(CHi)i-io-C^-Rio; 
Hi is selected fiom the group consisting ofi 

-hydrogen; 
15 -alkyl; 

-alkenyl; 

-aryl; 

-heteroaxyl; 
-heterocyclyl; 

20 -alkyl-Y-alkyl; 

-attyl-Y- alkenyl; 
-alkyl-Y-aryl; and 

-alkyl or alkenyl substituted by one or more substituents selected 
fiom the group consisting ofi 
25 -OH; 

•halogen; 
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-CO-Cmo aDcyl; 
-COO-Ci-io aDcyl; 
-N 3 ; 

5 -aiyl; 

-hetexoaiyl; 
-heterocyclyl; 
•CO-axyl; and 
-CO-heteroaiyl; 

10 tu is aDcyl or aDcenyl, which xnay be interrupted by one or more 

-O- groups; 

each K3 is independently H or Cm 0 aDcyl; 

Rio is selected from the group consisting of H, aDcyl, aDcenyl and aiyl; 
each Y is independently -0- or -S(0>w; 
15 nis0to4; 

each R present is independently selected from die group consisting of Cwo 

aDcyl, Cmo alkoxy, hydroxy, halogen and triflaoromethyl; and 

R 7 is terf-buiyl or benzyl; 

or aphannaceutically acceptable salt thereof. 



20 



A further class of intermediates axe imidazoquinoline-4-chloro compounds of the 
formula (DQ 




CK) 

25 

wherein: X is -CHR3-, -CHRa-alkyl-, or -CHR3-aDcenyl-; 
Rt is selected from the group consisting of: 
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- 3 * * 

alkenyl; 

R4-«iyl; and x 
-(CHa) w <r-C^H 
5 is selected from the group consisting of 

-hydrogen; 
-alkyl; 
-alkenyl; 

-*yi; 

10 -heteroaxyl; 

-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl- Y- alkenyl; 
-alkyl-Y-aiyl; and 

1 5 - alkyl or alkenyl substituted by one or more substituents selected 

from die group consisting of: 
-OH; 
-halogen; 

20 -CO-N(R3)i; 

-CO-Cmo alkyl; 
-COO-Chq alkyl; 
-N 3 ; 
-ayl; 

25 -heteroaxyl; 

-heterocyclyl; 
-CO-axyl; and 
-CO-heteroaiyl; 

B4 is alkyl or alkenyl, which maybe interrupted by one or more 
30 -O- groups; 

each B3 is independently H or Cu 0 alkyl; 
each Y is independently -O- or -S(0)<w-; 
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n is 0 to 4; and 

0t each R present is independently selected from the group consisting of Cmo 

alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a phannaceutically acceptable salt thereof 

5 

As used herein, the terms "alkyr, "alkenyl" and the prefix "alk-" are inclusive of 
both straight chain and branched chain groups and of cyclic groups, i.e. cycloalkyl and 
cycloalkenyl. Unless otherwise specified, these groups contain from 1 to 20 carbon atoms, 
with alkenyl groups containing from 2 to 20 caxbon atoms. Preferred groups have a total 

10 of up to 10 caxbon atoms. Cyclic groups can be monocyclic or polycyclic and preferably 
have from 3 to 10 ring carbon atoms. Exemplary cyclic groups include cyclopropyl, 
cyclopropylmethyl, cyclopentyl, cyclohexyl, cyclopropylmethyl, and adamantyL 

In addition the alkyl and alkenyl portions of -X- groups can be unsubstituted or 
substituted by one or more substituents, which substituents are selected from die group 

IS consisting of alky V alkenyl, aryl, heteroaryl, heterocyclyl, arylalkyl, heteroarylalkyl, and 
heterocyclylalkyL 

The term "haloalkyl" is inclusive of groups that arc substituted by one or more 
halogen atoms, including perfluorinated groups. This is also true of groups that include 
the prefix "halo-". Examples of suitable haloalkyl groups are chloromethyl, 

20 trifluoromethyl, and the like. 

The term "aiyl" as used herein includes carbocyclic aromatic rings or ring systems. 
Examples of aiyl groups include phenyl, naphlhyl, biphenyl, fluorenyl and indenyl. The 
term "heteroaryl" includes aromatic rings or ring systems that contain at least one ring 
hetero atom (e.g., O, S, N). Suitable heteroaiyl groups include furyl, thienyl, pyridyl, 

25 quinolinyl, isoquinolinyl, indolyl, isoindolyl, triazolyl, pyrrolyl, tetrazolyl, imidazolyl, 
pyrazolyl, oxazolyl, flnazolyl, benzoforanyi, benzothiophenyl, carbazoiyl, benzoxazolyl, 
pyrimidinyl, benzhmdazolyl, quinoxalinyl, benzothiazolyl, naphthyridinyl, iaoxazolyl, 
isothiazolyl, purinyl, quinazolmyl, and so oa 

"Heterocy c ly P includes non-aromatic rings or ring systems that contain at 1 east 

30 one ring hetero atom (e.g., O, S, N) and includes all of the fully saturated and partially 
unsaturated derivatives of any of the above mentioned heteroaryl groups. Exemplary 
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heterocyclic groups include pyrrolidinyl, tctrabydrofuranyU morpholinyl, thiomorpholinyl, 
piperidinyl, piperazinyl, thiazolidinyl, iniidazoUdinyl, isothiazoKdmyl, and die like. 

The axyl, heteroaryl, andheterocyclyl groups can be unsubstituted or substituted by 
one or more substituents independently selected from the group consisting of alkyl, • 

5 alkoxy, alkylthio, haloalkyl, haloalkoxy, haloalkylthio, halogen, nitro, hydroxy, mercapto, 
cyano, caiboxy, formji aryl, aiyloxy, arylthio, arylalkaxy, arylattylthio, heteroaryl, 
heteroaryloxy, heteroarylthio, heteroarylalkoxy, heteroaiylalkylthio, amino, alkylamino, 
dialkylamino, heterocyclyl, heterocycloaDcyi, aflcylcaibonyl, aDcenylcarbonyl, 
alkoxycaibonyl, haloalkyicarbonyi, hatoalkoxycarbonyl, alkyltbiocaibonyl, arylcaxbonyl, 

10 heteroaiylcarbonyl, aiyloxycaibonyi, heteroaryloxycarbonyl, aryhhiocaibonyl, 

heteroaxylthiocarbonyl, alkanoyloxy, alkanoyltiuo, alkanoylanrino, aroyloxy, aroyKhio, 
aroylamino, alkylaminosulfonyl, aDcyisulfonyl, arylsulf onyl, heteroarylsulfonyl, 
alkylcarbonylamino, aDcenylcarbonylamino, aiylcarbonylamino, aiylalkylcaxbonylamino, 
heteroarylcarbonyiajnino, heteroaryMkylcaxbortylamino, alkylsulfonylammo, 

IS aDcenylsulfbnylainino, arylsulfonylamino, arylalkylsulfonylammo, 

heteroarylsulfbnylamino, heteroaxylalkylsulfonylamino, alkylanrinocaxbonylamino, 
alkexiylanunocazbonylanxinOi axylaminocarbonylaxnino, arylalky laminoc arb ony lamino, 
heteroaiyfaminocaiboxiylamino, heteroarylaDcylaminocarbonylamino, and, in the case of 
heterocyclyl, oxo. If any other groups are identified as being "substituted" or "optionally 

20 substituted", then those groups can also be substituted by one or more of the above 
enumerated substituents. 

Certain substituents are generally preferred. For example, Ri-aryi is a preferred R\ 
group and preferred Rto groups are alkyl and aryl, with phenyl or substituted phenyl being 
a preferred aryl group. Preferably no R substituents are present (i.e., n is 0). Preferred R* 

25 groups include hydrogen, alkyl groups having 1 to 4 carbon atoms (Le., methyl, ethyl, 

propyl, isopropyl, n-butyl, sec-butyl, isobutyl, and cyclopropyhnethyl), methoxycthyl, and 
ethoxymethyl. For substituted groups such as substituted alkyl or substituted aryl groups, 
preferred substituents include halogen, nitrile, nitro, carboxy, methoxy, methylthio, 
trifluoromethyl, and trifluoromethoxy. One or more of these preferred substituents, if 

30 present, can be present in the compounds of die invention in any combination. 
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The invention is inclusive of the compounds described herein in any of their 
pharmaceuticaUy acceptable forms, including isomers (e.g., diastereomers and 
enantiomers), salts, solvates, polymorphs, and die like. In particular, if a compound is 
optically active, the invention specifically includes each of the compound's enantiomers as 
5 well as racemic mixtures of the enantiomers. 

phflrpnttftiitfc al Compositions and Biological Activity 

Pharmaceutical compositions of the invention contain a therapeutically effective 
amount of a compound of die invention as described above in combination with a 
10 pharmaceuticaUy acceptable carrier. 

The term "a therapeutically effective amount** means an amount of die compound 
sufficient to induce a therapeutic effect, such as cytokine induction, antitumor activity, 
and/or antiviral activity. Although the exact amount of active compound used in a 
pharmaceutical composition of die invention will vary according to factors known to those 
15 of skill in the art, such as the physical and chemical nature of the compound, the nature of 
die carrier, and die intended dosing regimen, it is anticipated that the compositions of the 
invention will contain sufficient active ingredient to provide a dose of about lOOng/kg to 
about SOmg/kg, preferably about lOjig/kg to about Smg/kg, of the compound to die 
subject Any of the conventional dosage forms may be used, such as tablets, lozenges, 
20 parenteral formulations, syrups, creams, ointments, aerosol formulations, transdermal 
patches, transmucosal patches and the like. 

The compounds of the invention can be a dmini ste r ed as the single therapeutic 
agent in die treatment regimen, or the compounds of the invention may be administered in 
combination with one another or with other active agents, including additional immune 
25 response modifiers, antivirals, antibiotics, etc. 

The compounds of die invention have been shown to induce the production of 
certain cytokines in experiments performed according to die tests set forth below. These 
results indicate that the compounds are useful as immune response modifiers that can 
modulate die immune response in a number of different ways, rendering diem useful in the 
30 treatment of a variety of disorders. 

Cytokines whose production may be induced by the administration of compounds 
according to the invention generally include inlerferon-a (EFN-a) and/or tumor necrosis 
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factor-<x (TNF-a) as well as certain interleukins (DL). Cytokines whose biosynthesis may 
be induced by compounds of the invention include EFN-ct, TNF-a, EL-1, IL-6, EL-10 and 
EL-12, and a variety of other cytokines. Among other effects, these and other cytokines 
can inhibit virus production and tmnor cell growth, making the compounds useful in the 
treatment of viral diseases and tumors. Accordingly, die invention provides a method of 
inducing cytokine biosynthesis in an animal comprising administering an effective amount 
of a compound or composition of die invention to the gmnrml- 

Certain compounds of the invention have been found to preferentially induce the 
expression of DFN-a in a population of hematopoietic cells such as PBMCs (peripheral 
blood mononuclear cells) containing pDG2 cells (precursor dendritic cell-type 2) without 
concomitant production of significant levels of inflammatory cy tokine s* 

In addition to the ability to induce the production of cytokines, the compounds of 
the invention affect other aspects of the innate frmnmift response. For example, natural 
killer cell activity maybe stimulated, an effect fliat may be due to cytokine induction. The 
compounds may also activate macrophages, which in turn stimulate secretion of nitric 
oxide and the production of additional cytokines. Further, the compo unds may cause 
proliferation and differentiation of B-lymphocytes. 

Compounds of die invention also have an effect an the acquired immune response. 
For example, although there is not believed to be any direct effect on T cells or direct 
induction of T cell cytokines, the production of die T helper type 1 (Thl) cytokine IFN-7 
is induced indirectly and the production of the T helper type 2 (Th2) cytokines IL-4, IL-5 
and IL-13 are inhibited upon administration of the compounds. This activity means that 
the compounds are useful in the treatment of diseases where upregulation of die Thl 
response and/or downregulation of die Th2 response is desired, hi view of the ability of 
compounds of the invention to inhibit the Th2 immune response, die compounds are 
expected to be use&l in die treatment of atopic diseases, e.g., atopic dermatitis, asthma, 
allergy, allergic rhinitis; systemic lupus eiythematosis; as a vaccine adjuvant for cell 
mediated immunity; and possibly as a treatment for recurrent fungal diseases and 
chlamydia. 

The immune response modifying effects of die compounds maim diem useful in 
die treatment of a wide variety of conditions. Because of their ability to induce the 
production of cytokines such as IFN-d and/or TNF-a, the compounds are particularly 
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useful in the treatment of viral diseases and tumors. This immunomodulatmg activity 
suggests that compounds of the invention axe useful in treating diseases such as, but not 
limited to, viral diseases including genital warts; common warts; plantar warts; Hepatitis 
B; Hepatitis C; Herpes Simplex Virus Type I and Type II; molluscum contagiosum; 
5 variola, particularly variola major; rhinoviros; adenovirus; influenza; para-influenza; HIV; 
CMV; VZV; intraepithelial neoplasias such as cervical intraepithelial neoplasia; human 
papillomavirus (HFV) and associated neoplasias; fungal diseases, e.g. Candida, aspergillus, 
and cryptococcal meningitis; neoplastic diseases, e.g., basal cell carcinoma, hairy cell 
leukemia, Kaposi's sarcoma, renal cell carcinoma, squamous cell carcinoma, myelogenous 

10 leu kemia, multiple myeloma, melanoma, non-Hodgkin's lymphoma, cutaneous T-cell 
lymphoma, and other cancers; parasitic diseases, c.g. Pneumocystis raw^m, 
cryptosporidiosis, histoplasmosis, toxoplasmosis, trypanosome infection, and 
le i s hm a ni asis; and bacterial infections, e.g., tuberculosis, and mycobacterium avium. 
Additional diseases or conditions that can be treated using the compounds of the invention 

IS include actinic keratosis; eczema; eosinophilia; essential thrombocythaemia; leprosy; 
multiple sclerosis; Ommen's syndrome; discoid lupus; Bowen's disease; Bowenoid 
papulosis; alopecia areata; die inhibition of keloid formation after surgery and other types 
of post-surgical scars. In addition, these compounds could enhance or stimulate the 
healing of wounds, including chronic wounds. The compounds may be useful for treating 

20 the opportunistic infections and tumors that occur after suppression of cell mediated 
immunity in, for example, transplant patients, cancer patients and HIV patients. 

An amount of a compound effective to induce cytokine biosynthesis is an amount 
sufficient to cause one or mare cell types, such as monocytes, macrophages, dendritic cells 
and B-cells to produce an amount of one or more cytokines such as, for example, IFN-a, 

25 TNF-a, IL-1, IL-6, EL40 and IL-12 that is increased over the background level of such 
cytokines. The precise amount will vary according to factors known in the art but is 
expected to be a dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 |ig/kg to 
about 5 mg/kg. 

The invention also provides a method of treating * viral infection in an animal and 
30 a method of treating a neoplastic disease in an animal comprising administ er ing an 
effective amount of a compound or composition of the invention to the animal. An 
amount effective to treat or inhibit a viral infection is an amount that will cause a 
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reduction in one or more of the manifestations of viral infection, such as viral lesions, viral 
load, rate of virus production, and mortality as compared to untreated control animals. 
The precise amount will vary according to factors known in the art but is expected to be a 
dose of about 100 ng/kg to about SO mgflcg, preferably about 10 fig/kg to about 5 mg/kg. 

S An amount of a compound effective to treat a neoplastic c ondition is an amount Oat will 
cause a reduction in tumor size or in the number of tumor foci. Again, the precise amount 
will vary according to factors known in the art but is expected to be a dose of about 100 
ng/kg to about 50 mg/kg, preferably about 10 ng/kg to about 5 mg/kg. 

The invention is further described by the following examples, which are provided 

10 for illustration only and are not intended to be limiting in any way. 

In the examples below some of the compounds were purified using semi- 
preparative HPLC. Two different methods were used and they are described below. Both 
IS methods used a A-100 Gilson-6 equipped with 900 Series Intelligent Interface. The semi- 
prep HPLC fractions were analyzed by LC-APCI/MS and the appropriate fractions were 
combined and lyophQized to provide the tziftuoroacetate salt of the desired compound 
Method A 

Column: column Micros©* C18, 21.4 x 250 mm, 8 micron particle size, 60A pore; 
20 flow rate: 10 ml/min.; gradient elution from 2-95% Bin 25 min., hold at 95% B for 5 
mm , where A=0.1 % trichloroacetic acid/water and B-O.1% trifluoroacetic 
acid/acetomtrile; peak detection at 254 nm for tri ggering fraction collection. 
Method B 

Column: Phenomenex Capcell PakCl 8, 35 x 20 mm, 5 micron particle size; flow 
25 rate: 20 mL/min.; gradient elution from 5-95% Bin 10 min., hold at 95% B for 2 min., 
where A=0.1 % trifluoroacetic acid/water and B=0.1% trifluoroacetic acid/acetonitrile; 
peak detection at 254 nm for triggering fraction collection. 
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Example 1 

l.[2^-Propynyloxy)e^ 




Part A 

5 2^1^Inridazo[4,5^]quinolin-l-yI>l^thanol (283 g, 0.133 mol) was added in 

portions over a period of 1 hour to a mixture of sodium hydroxide (24 0 mL of 50%), 
dichloromethane (240 mL), propargy! bromide (39.6 g of 80%, 0266 mol) and 
benzyltnmefhylammonium chloride (2.46 g, 0.013 mmol). The resulting reaction mixture 
was allowed to stir at ambient temperature for 16 hours. The layers were separated. The 

10 aqueous fraction was extracted with additional dichloromethane. The organic fractions 
were combined, washed with water, dried over magnesium sulfite and then concentrated 
under reduced pressure. The resulting residue was combined with diethyl ether and the 
mixture was allowed to stir. An orange solid was isolated by filtration. This material was 
recrystallized from ethyl acetate to provide 19.8 g of 2^1i7-imida2o[4 t 5-c]quinolin-l- 

15 yl)ethyl (2-propynyl) ether as a yellow crystalline solid, m.p. 124-126°C. 

Analysis. Calculated for CisHuNaO: %C, 71.70; %H, 521; %N, 16.72. Found: %C, 
71.85; %H, 525; %N, 16.90 

, HNMR(300 MHz, DMSO) 8 9.21 (s, 1 H), 8.44 (m, 1 H), 836 (s, 1H), 8.18 (m, 1 H), 
7.71 (m, 2 H), 4 33 (t, J - 5.1 Hz, 2 H), 4.14 (d, J - 2.4 Hz, 2 H), 3.98 (t, I «5.1Hz,2H), 
20 3J5(t,J = 22Hz,lH) 

HRMS(ESI) Calculated for CisHUN 3 0 (MH^ 252.1137, found 252.1 141 
FartB 

2^1if-Ixnidazo[4^^]ciuinolin-l-yI)etityl (2-propynyl) ether (19.7 g, 78.4 mmol) 
and chloroform were combined and then cooled to 0°C. 3-Chloroperoxybenzoic acid (15.7 
25 g of 57-86%) was added and the mixture was allowed to stir for 0.5 hour. The mixture 
was allowed to warm to ambient temperature by which time aU material was in solution. 
Analysis by thin layer chromatography (FLC) indicated that some starting material was 
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still present so more 3-chloroperoxybenzoic acid (two separate 4 g portions) was added 
About 0.5 hour after the second portion was added, TLC showed no starting material. The 
reaction solution was extracted with 10% sodium hydroxide. The aqueous fraction was 
then extracted multiple times with dichloromethane. The organic fractions were 
5 combined, dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide 18.5 g of l-[2-(2-propyiiyl^ 
oxide as a yellow oil 

HRMS(ESI) Calculated for CuHhNsQ* (MH*) 268.1086, found 268.1098 
Parte 

10 Under a nitrogen atmosphere trichloroacetyl isocyanate (15.5 g, 822 mmol) was 

added dropwise to a mixture of H2^2im>pyny]oxy)e%l]^ 

5N-oxide (18 J g, 68.5 mmol) and dichloromethane (300 mL). Vigorous carbon dioxide 
evolution was observed. After about 0 J hour all ofthe material was in solution. The 
reaction solution was allowed to stir for about 1 hour at which time analysis by TLC 

15 indicated the presence of a small amount of starting material More trichloroacetyl 

isocyanate (4.5 g) was added. After 1 hour, TLC analysis indicated that the reaction was 
complete. The volatiles were removed under reduced pressure to provide N-{l-[2-(2- 
propynyloxy)ethyl]-l#-im^ as a pale 

yellow solid. 

20 PartD 

Dichloromethane (150 mL) was added to a mixture of the solid from Part C and 
methanol (200 mL) and all of the material went into solution. Sodium methoxide (50 g of 
25% in methanol) was added and die solution was allowed to stir at ambient temperature 
overnight The resulting precipitate was isolated by filtration. The filtrate was 
25 concentrated to a volume of approximately 100 mL and a second crop of precipitate was 
isolated by filtration. The two crops were combined and dried in a vacuum oven at 60°C 

for 16 hours tO provide 16.4 g Of l-[2H?-propynyTn^)ftthy1]-1 Wl Tmi'Ha'7n [4^^]qnTTt 0 Jxii- 

4-amine as an off-white solid, m.p. 225-227*0, 

Analysis. Calculated for CaHi«N 4 0 (H*0)i/ 4 : %C, 66.53; %H, 5.40; %N f 20.69. Found: 
30 %Q66J3;%H, 5.18; %N, 21.12 

'H NMR (300 MHz, DMSO) 8 8.13 (s, 1 H), 8.08 (br d, J - 7.8 Hz, 1 H), 7.62 (br d, J - 
83 Hz, 1 H), 7.44 (br t, J - 7.6 Hz, 1 H), 724 (br t; J = 7.5 Hz, 1 H), 6.54 (s, 2 H), 4.81 (t, 
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J - 5.4 Hz, 2 H), 4.14 (d, J - 2.4 Hz, 2 H), 3.93 (t, J - 5.1 Hz, 2 H), 338 (t, J - 2.4 Hz, I 
H) 

HRMS(ESI) Calculated for CisHuN^O (MH*) 267.1246, found 267.1253 

5 Example 2 

2-{3-p<4-Ainino-l#-mudazo[4^ 

V.N 

Part A 

" Under a nitrogen atmosphere H2^-propynyloxy>^yl]-Lff-iinida2o[4,5- 
10 c]qtrinoIin-4-anrine (16 g, 60.1 mmol), di-tert-butyl dicarbonate (32.7 g, ISO mmol), 
trietbylamine (21 mL, ISO mol), N^-dime%lformamide (ISO mL) and 4- 
(dime%lamino)pyridine (0.1 g) wore combined and heated to 80-85°C. After about 1 
hour the mixture became homogeneous and TLC analysis indicated that very little starting 
material remained The solution was heated for an additional hour. The solution was 
IS diluted with ethyl acetate and water. The layers were separated and the aqueous fraction 
was extracted with ethyl acetate. The organic fractions were combined, washed with 
water and then with brine, dried over magnesium sulfate, filtered and then concentrated 
under reduced pressure to provide a pale orange-yellow solid. This material was triturated 
with diethyl ether to provide 22.6 g ofN,N-(bis te^butoxycaAonyl>l-[2-(2- 
20 piopynylo^et^ as an off-white solid, m.p. 139- 

142°C. 

Analysis. Calculated for GttHaoWfc: %C, 64.36; %H, 6.48; %N, 12.01. Found: %C. 
64.40; %H, 6.43; %N, 12.06 
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l HNMR (300 MHz, DMSO) 5 8.44 (m, 1 H), 8 35 (s, 1 H), 8.08 (m, 1 H), 7.73 (m, 2 H), 
4.94 (t, J =45 Hz, 2 H), 4.12 (d, I - 2.4 Hz, 2 H), 3.98 (t, J - 5.1 Hz, 2 H), 3.31 (t, J«2.4 
Hz, 1 H), 134(s, 18 H) 

HRMS(ESI) calcd for C25H31N4O5 (MH*) 4672294, found 4672307 
5 PaitB 

Under a nitrogen atmosphere 2-iodobenzonitofle (0.54 g, 2.35 mmol), 
dichlorobis(triphenylph^ (0.09 g, 0.13 mmol), and copperQ iodide 

(0.05 g, 026 inmol) were added to a mixture of N,N-(bis /er^-butoxycarbonyI>l-[2-(2- 
propynyloxy)efoyl]-li7-im (1.0 g, 2.14 mmol) and anhydrous 

10 N,N-dimethylfonnamide (25 mL). After 2 hours the reaction mixture was slowly poured 
into water. The resulting precipitate was collected and dried at 35°C for 16 hours to 
provide 1.18 gof2-(3-{2-[ 4-(bis fert-butoxyca*on^ 
1 -yljethoxy } - 1 -propynyI)benzonitrile as a solid. 

*H NMR (300 MHz, DMSO) 8 8.47 (d, J - 6.8 Hz, 1 H), 8.39 (s, 1 H), 8.06 (d, J - 7.8 Hz, 
15 1 H), 7.87 (d, J - 7.3 Hz, 1 H), 7.40 - 7.80 (m, 4 H), 7 34 (d, J - 7.3 z, 1 H), 5.00 (br s» 2 
H), 4.47 (br s, 2 H), 4.13 (s, 2 H), 1 .31 (s, 18 H) 
HRMS(ESI) Calculated for C32H34N5O3 (MH*) 568.2560, found 5682565 
Parte 

Trifluoroacetic acid (20 mL) was added to a solution of the material from Part B in 
20 dichloromethane (20 mL). After 4 hours the reaction mixture was diluted with 

dichloromethane containing a small amount of methanol and 20% sodium hydroxide. The 
layers were separated. The aqueous fraction was extracted with dichloromethane. The 
organic fractions were combined, dried over magnesium sulfate, filtered and then 
concentrated under reduced pressure to provide a yellow powder. This wuit^M was 
25 purified by flash chromatography eluting with 9/1 dichloromethane/methanol to provide 
0.48 g of2-{3^2K4-ammo-UT-im^^ 
propynyl}benzonitrile as a white powder, ntp. 180-183°C. 

Analysis. Calculated for C 2 2H 1 7N 5 0-(H 2 0) M :%C, 70.54; %H, 4.79; °/iN, 18.70. Found: 
%C 70.61; %H,4.75; %N, 18.70 
30 l H NMR (300 MHz, DMSO) 8 8.19 (s, 1 H), 8.12 (d, J - 8 3 Hz, 1 H), 7.88 (d, J - 7.8 Hz, 
1 H), 7.55 - 7.75 (m, 3 H), 7.40 - 7.50 (m, 2 H), 724 (br t, J - 7.5 Hz, 1 H), 6.68 (br s, 2 
H), 4.87 (t, J - 5.1 Hz, 2 H), 4.50 (s, 2 H), 4.09 (t, J - 5. 1 Hz, 2 H) 
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Example 3 
v l-{2-[(3-Fhenyl-2-propynyl)axy]e^ 




5 

Under a nitrogen atmosphere, a mixture of l-[2-(2-propynylaxy)ethyl]-Lff- 
imidazo[4^^]quinolin-4-axnine (10 g, 37.6 mmol), anhydrous N,N^iimethylfcnmamicic 
(150 mL) and potassium carbonate (623 g, 45.1 mmol) was heated to 70°C. Iodobenzene 
(4.43 mL, 39.5 mmol), dichlorobis(tripheny^ (0.53 g, 0.75 mol), 

10 and copper© iodide (029 g, 1.50 mmol) were added and the mixture was allowed to stir 
for 0.5 hour. The temperature was raised to about 85°C. After 1 .5 hours analysis by 
HPLC (reverse phase, acetonitrQe/water with 0.1% trifluoroacetic acid) indicated that the 
reaction was complete. The mixture was allowed to cool to ambient temperature and then 
it was filtered. The filtrate was concentrated under reduced pressure. The residue was 

15 purified twice by flash chromatography (95/5 dichloromethanc/methanol) to provide 2.7 g 
of l-{2-[(3-phenyl-2-propynyI)ax^ as a white 

solid, m-p. 196-19TC. 

Analysis. Calculated for CziHi£V>: %C, 73.67; %H, 5.30; %N, 1636. Found: %C, 
7329; %H, 523; YM, 16.35 
20 l HNMR (300 MHz, DMSO) S 8.17 (s, 1 H), 8.12 (d, J - 7.4 Hz, 1 H), 7.63 (dd, J - 83, 
03 Hz, 1 H) f 7.44 (t, I = 7.5 Hz, 1 H), 7.15-7.40 (m, 6 H), 6.60 (s, 2 H), 4.86(t, J = 5.1 
Hz, 2 H), 43 9 (s, 2 H), 4.03 (t, J - 5 . 1 Hz, 2 H) 
HRMS(EI) Calculated for C^H^O (M*) 342.1481, found 342.1490 
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Example 4 
l-{2-[(3-Fhenyl-2-propynyl)oxy]e^ 

Hydrochloride 

5 l-{2K(3-Phenyl-2^ropynyl)oxy]ethyi}- (1.0 

g, 2,92 mxnol) was dissolved in a mixture of methanol (1 5 mL) and dichloromefhane (5 
xnL). Hydrogen chloride/diethyl ether (10 mL of 1M) was added and the reaction solution 
was allowed to stir for 16 hours by which time a precipitate had formed. The mixture was 
concentrated under reduced pressure to provide a solid. This material was recrystallized 

10 from acetoniirile containing a small amount of methanol to provide 0.52 g of l-{2-[(3- 
phenyl-2-propynyI)oxy]ethyl}-^ hydrochloride as an 

off-white crystalline solid, m.p. 231-236°C 

Analysis. Calculated for C21H19CIN4O • (HzO)im: %C, 65.79; %H, 5.13; %N, 14.61. 
Found: %C, 65.72; %H, 5.0; %N, 14.73 
15 ! H NMR (300 MHz, DMSO) 5 8.49 (s, 1 H), 834 (d, J » 8 J Hz, 1 H), 7.81 (br d, J - 8 3 
Hz, 1 H) f 7.72 (t, J » 7.8 Hz, 1 H), 736 (t, J - 7.8 Hz, 1 H), 7 JO - 7.40 (m, 3 H),7.14(dd, 
J - 8.0, 1.5 Hz, 2 H), 4.94 (t, J - 4.8 Hz, 2 H), 438 (s, 2 H), 4.05 (t, J - 4.9 Hz, 2 H) 
HRMS (EI) Calculated for C21H18N4O (M*) 342.1481, found 342.1485 

20 Examples 
l-{2^3^4-Methoxypheiiyl)propoxy]efhy^ 

ISIH, 

r 




Part A 
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Under a nitrogen atmosphere, N,N-(bis terrtutoxycarbonyl)-l-P-{2- 
propynyloxy)ethyl]-lif-^ (1.0 g, 2.14 mmol), triethylamine 

(0.8 mL, 5.56 mmol), 4-iodoanisole (0.51 g, 2.18 mmol) and anhydrous N,N- 
dimethylformamide (IS mL) were combined. 

5 DicMorobis(triphen^ (0.09 g, 0.13 mol) and copper® iodide 

(0.05 g, 026 mmol) were added and the reaction mixture was stirred for 1 hour at ambient 
temperature at which time analysis by HPLC (reverse phase, acetonitrile/water) indicated 
that the reaction was complete. The reaction mixture was partitioned between ethyl 
acetate and aqueous sodium bicarbonate. The organic fraction was washed with water and 

10 then with brine, dried over magnesium sulfate, filtered and then concentrated under 
reduced pressure to provide 0.95 g of NJN-(bis fert-butoxycarbonyl>l-Ci-{[3-(4- 
methoxyphenyI)-2-propynyl]oxy}et^^ as an orange 

solid. 

HRMS(EI) Calculated far C32H36N4O6 (M*) 572.2635, found 572.2635 
15 PaitB 

N,N-(Bis te^butaxycarbonyI>l^-{^ 
propynyl]oxy} ethyl>lJT-nnidazo[4^^]quinolm-4-amin^ (0.75 g, 1.31 mmol), ethyl 
acetate (25 mL) and catalyst (100 mg of 5% Pd/C with 50% water) were combined and 
then hydrogenated on a Pazx apparatus at 40 psi (2.8 Kg/cm 2 ). No reaction occurred. 

20 Platinum oxide (150 mg) and methanol (10 mL) were added and the mixture was 

hydrogenated at 45 psi (3.15 Kg/cm 2 ) for 1 hour. Hydrogen consumption was observed 
immediately. The reaction mixture was filtered to remove the catalyst The filtrate was 
concentrated under reduced pressure to provide N,N-(bis fert-butoxycarbonyl)-l-{2-[3-(4- 
methoxyphenyI)propoxy]ethyl}^ as a yellow-brown 

25 gum. 

HRMS(H) Calculated for C32H40N4O* (M*) 5762948, found 5762965 
PartC 

Under a nitrogen atmosphere trifluoroacetic acid (10 mL) was added to a mixture 
30 of the material from Part B and dichloromethane (10 mL). The resulting solution was 
allowed to stir for 4 hours. The solution was concentrated under reduced pressure. The 
residue was partitioned between 50% aqueous sodium hydroxide and dichloromethane 
omtainmg a small amount of mefcanoL The organic fraction was dried over magnesium 
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sulfate, filtered and then concentrated under reduced pressure to provide a tan foam. The 

foam was purified by flash chromatography (9/1 dichlorometfaane/methanol) to provide a 
N light yellow glass. The glass was triturated with diethyl ether to provide a white powder. 

This material was dried in a vacuum oven for 4 hours at 60°C to provide 0,41 g of l-{2-[3- 
5 (4-methoxyphenyl)propoxy]e^ as a white solid, 

m.p.H6-118°C. 

Analysis. Calculated for CaBW^O* %C, 70.19; %H, 6.43; %N, 14.88. Found: %C, 
69.79; %H, 6.40; %N, 14.73 

J H NMR (300 MHz, DMSO) 5 8.17 (s, 1 H), 8.12 (d, J - 8 3 Hz, 1 H), 7.64 (d, J - 8.3 Hz, 
10 1 H), 7.45 (t, J » 7,8 Hz, 1 H) f 724 (t, J« 7.6 Hz, 1 H), 6.80 (d, J- 8.8 Hz, 2 H), 6.66 (d, J 
= 8.8 Hz, 2 H), 6.60 (s, 2 H), 4.80 ^ 

H),327(t,J«6.1H^2H),232(t,J»73H^2H),1.60m,2H) 

Example 6 

15 N%Dimethyl-3-{3-p^4-am 

bcnzensul fonam i d e 




PartA 

Under a nitrogen atmosphere, 1 ^^-pror^ybxy)e%l]4i^nnidazo[4 > 5- 
c]qpinolir>4-ainine (1.7 & 635 mmol), dibenzyl dicarbonate (4.55 g, 15.9 mmol), 
triethylamine (1.8 mL, 13.0 mmol), 4^dime1ijylammo)pyridme and anhydrous N,N~ 
drmetfaylformamide (20 mL) were combined. The reaction mixture was heated to 90°C at 
which time the reaction turned homogeneous. It was then heated to 130°C for 4 hours. 
The reaction mixture was allowed to cool and ten it was partitioned between 
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dichloromethane and water. The aqueous fraction was extracted with dichloromethane. 
The organic fractions were combined, dried over magnesium sulfate and then concentrated 
to a volume of -10 mL. The concentrate was allowed to stand over the weekend and then 
it was diluted with toluene. The resulting precipitate was isolated by filtration and 

5 identified as starting material. The filtrate was diluted with diethyl ether. The resulting 
precipitate was isolated by filtration to provide 1 .1 g of benzyl N-{l-[2~ 
(propynyloxy)etltyl]-li?-iim as a white solid. 

*H NMR (300 MHz, DMSO) 5 9 SB (s, 1 H), 8 34 (d, J - 7.8 Hz, 1 H), 8 JO (s, 1 H), 7.97 
(d, J « 7 3 Hz, 1 H), 7.70 ft J - 7.8 Hz, 1 H), 7.58 ft J - 7.8 Hz, 1 H), 7.15-7.50 (m, 5 H), 

10 5.21 (s, 2 H), 4.90 (U~ 5.1 Hz, 2 H), 4.14 (^ 
338ftJ«2.4Hz,2H) 
PartB 

Under a nitrogen atmosphere benzyl N- { 1 -[2-(propynyloxy)ethyl]- IH- 
imidazo [4,5-<]quinolin-4-yl} caibamate (037 g, 031 mmol), 3-iodo-4-methyl-l- 
15 benzenesulfbnamide (0.3 g, 0.96 mmol), triethylamine (0 2 mL, 136 mmol) and 
anhydrous acetonitrile (20 mL) were combined. 

DicWorobis(triphenylphosphine)palkdim(n) (13 mg, 0.018 mol) and copper® iodide (7 
m& 0.036 mmol) were added and the reaction solution was heated to ~45°C. After 3 
hours analysis by reverse phase HPLC indicated that the reaction was complete. The 
20 reaction solution was concentrated under reduced pressure and the residue was purified by 
flash chromatography (98/2 to 95/5 dichloromefliane/methanol) to provide 033 g of 
benzyl N^l-{2-[(3-{2-methyl-5-^ 

lH-inudazo[4,5-c]quinolin-4-yI)caibainatB as a pale yellow solid. 
! H NMR (300 MHz, DMSO) 8 9.96 (s, 1 H), 836 (m, 2 H), 136 (d, J - 83 Hz, 1 H), 
25 735-7.70 (m, 4 H), 7,48 (m, 2 H), 730-7.45 (m, 5 H), 5.21 (s, 2 H), 4.95 ft I- 4.6 Hz, 2 
H), 4.40 (s, 2 H), 4.06 ft J - 5. 1 Hz, 2 H), 2.54 (s, 3 H), 2.40 (d, J - 4.9 Hz, 3 H) 
MS (CI) 584, 476 
PaitC 

Platinum on carbon (0.08 g of 10%) was added to a mixtoreofbenzjdN-(l-{2-[(3- 
30 {2-me%l-5-[(methylamino)sulfonyl]phe^ 

c]quinolin-4-yl)carbamate (03 g, 0.51 mmol) and methanol (10 mL). The mixture was 
hydro genated on a Parr apparatus at 40 psi (2.8 Kg/cm 2 ) for 16 hours. Analysis by LC- 
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MS indicated alkyne reduction but no phcnoxycaibonyl removaL Palladium on carton 
(0.1 g of 1 0%) was added and the reaction mixture was hydrogenated at 40 psi (2. 8 
Kg/cm 2 ) for 8 hours. Analysis by LC-MS indicated only a small amount of 
phcnoxycaibonyl rcmovaL Palladium black (0.1 g) was added and the reaction mixture 

5 was hydrogenated at 40 psi (2.8 Kg/cm 2 ) for 16 hours. Analysis by LC-MS indicated one 
maj or product with a mass consistent with the desired product The reaction mixture was 
filtered and the filtrate was washed with methanol and dichloromethane. The solvents 
were removed under reduced pressure to provide an off-white powder. This material was 
reciystallized from acetaratrile to provide 0.11 g ofN^4^&nethyl-3-{3-[2^4-amino-LFf- 

10 imida2»[4,5^]quholm-l-yl)ethox as a light yellow 

crystalline solid, m.p. 207-209°C. 

Analysis. Calculated for C23H27N5O3S: %C, 60 31; %H, 6.00; %N, 15.44. Found: %C, 
60.87; %H, 5.75; %N, 15.51 

! H NMR (300 MHz. DMSO) 8 8.16 (s, 1 H), 8.12 (d, J - 83 Hz, 1 H), 7.62 (d, J - 8 J Hz, 
15 1 H), 7.53 (d, J- 1.5 Hz, 1 H), 7.44 (br t, J - 7.6 Hz, 1 H), 738 (m, 1 H), 7.24 (br t, J = 
7.6 Hz, 1 H), 7.16 (d, 7.8 Hz, 1 H), 7.02 (dd, J » 7.8, 2.0 Hz, 1 H), 638 (s, 2 H), 4.80 (t, 
5.2 Hz, 2 H), 3.82 (t, 5.2 Hz, 2 H), 331 (t, 5.9 Hz, 2 H), 2.47 (s, 3 H), 237 (d, 4.4 Hz, 2 
H),1.65(m,2H) 

HRMS(EI) Calculated for C23H27N5Q3S (M 1 ) 453.1835, found 453.1834 

20 
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Example 7 

1 -<2- { [3 K2-IsopropylpheiiyI)-2-propyiiyI]oxy } ethyl)- 
ljy-imidazo^.S^quinolin^aimM Hydrochloride 




5 

Under a nitrogen atmosphere l-[2^-pxopynyloxy)e%l]-lJ£^ 
c]quinolin-4-amme (0.S0 g, 1.88 mmol), 2-iodoisopropyIbenzene (0.65 g, 2.63 mmol), 
triethylamine (0.68 mL, 4.88 mmol) and N^-dimethylfonnanride (10 mL) were combined 
and then heated to 60°C. Copper (I) iodide (0.04 g) and 

10 dicMorobis(triphenylphosphine)paIladimn(II) (0.08 g) were added. After 1 J hours 

analysis by TLC (9/1 dichloromethane/methanol) indicated that the reaction was complete. 
The reaction mixture was concentrated under reduced pressure. The residue was purified 
by column chromatography elutmg with 9/1 dichloromethane/methanoL The product 
fractions were combined and concentrated under reduced pressure. The residue was 

IS purified by column chromatography eluting with 9/1 dicUoromethane/methanol 
containing 0.5% concentrated ammonium hydroxide. The product fractions were 
combined and concentrated under reduced pressure to provide ~0.38 g of a solid. This 
material was combined with hydrogen chloride/diethyl ether (3.9 mL of 1.0 M), stirred 
overnight and then concentrated under reduced pressure. The residue was recrystaUized 

20 from isopropanol/mefhanol, isolated by filtration and then dried to provide 024 g of 1 -(2- 
{[3^-isopr^lpheivl)-2-propynyl]oxy}efbyr). 

li/-iiiiidazo[4^K:]quinolm-4-ainine hydrochloride as a solid, m.p. 239-241 °C. 
Analysis. Calculated for Q4H24N4O •HCl*(H 2 0)i/ 2 : %C, 67.06; %H, 6.09; %N, 13.03. 
Found: %C, 67.07; %H, 6.00; %N, 13.09. 
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'HNMR (300 MHz, DMSO-d6) 8 8.54 (a, 1H), 8.39 (d, J- 8.1 Hz, 1H), 7.85 (d, 7= 8.2 



Hz, 1H), 7.76 (t,y- 72 Hz, 1 H), 7.59 (t,7=- 8.0 Hz, 1H), 730-7.38 (m, 2 H), 7.11-7.19 
(m, 2 H), 5.00 (t, J- 4.7 Hz, 2 H), 4.47 (s, 2 H). 4.10 (t, J= 4.7 Hz, 2 H), 3.16 (m,lH), 
1.13 (d,,/- 6.9 Hz, 6 H) 
5 IR(KBr) 3363, 3111, 2957, 1672, 753 cm' 1 

HRMS (EI) Calculated for CmHmNiO (M*) 384.1950, found 384.1943 



chromatography elutmg with 95/5 dicMoromethana/methanol to provide 0.056 g of l-{2- 
{[3^&-dimetfcylphenyl)-2-pTOp^ as a 

solid, m.p.200-201°C. 

Analysis. Calculated for CuH^O -(HiCOw: %Q 7329; %H, 6.07; %N, 14.86. Found: 
20. %C 7336; %H, 5.88; %N, 14.84. 

! HNMR (300 MHz, DMSO-d6) 5 8.19 (s, 1H), 8.13 (d, 7= 8.1 Hz, 1 H), 7.62 (d, /= 73 
Hz, 1 H), 7.44 (t, 8.0 Hz, 1H), 723 (t, /- IS Hz, 1 H), 7.09-7.14 (rh, 1 H), 7.01-7.03 
(m, 2 H), 6.76 (s, 2 H), 4.87 (t, J - 45 Hz, 2 H), 4.48 (s, 2 H), 4.05 (t, /=» 4.9 Hz, 2 H), 
215 (s, 6 H), 

25 IR(KBr) 3379, 3065, 1659, 1530, 1483, 1107, 751 cm' 1 
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HUMS (EI) Calculated for C23II22N4O (M*) 370.1794, found 370.1789. 



Example 9 v 
l^-{[3^4-PhcnoxyphenyI)-2-propynylloxy 
5 U7-imidazo[4^]quinolin-4-amine 




Using Hie general method of Example7, l-[2-(2-propynyloxy)ethyl]-lH- 
imidazo[4,5^]quinoIinr4-amme (0.50 g, 1 .88 mmol) was reacted with 4-iodophenyI 

10 phenyl ether (0.78 g, 2.63 mxnol). The crude product was purified by column 

chromatography eluting with 95/5 dichloromethane/methanol to provide a solid. The solid 
was* slurried with aqueous sodium hydroxide to remove salts and then purified by column 
chromatography eluting with 9/1 ethyl acetate/methanol to provide a solid. This material 
was further purified by column chromatography eluting with 99/1 ethyl acetate/methanol 

15 to provide 24 mg of l-(2-{[3-(4-pheno^l^l)-2-prop^ 
c]quinolin-4-amino as a solid, nxp. 146-148°C. 

Analysis. Calculated for CwHn^Oj «(HiO)^: %C, 7224; %H, 5.30; %N, 12.48. Found: 
%C, 71.82; %H, 4.85; %N, 1235. 

'HNMR(300MHz,DMSOd6) 8 8.18 (s, 1 H), 8.12 (d, J- 7.4 Hz, 1 H), 7.62 (d, J- 7.7 
20 Hz, 1 H), 7.41-7.47 (m, 3 H), 7.18-727 (m, 4 H), 7.06 (dd, /- 7.6, 1.0 Hz, 2 H), 6.90 (dd, 
J- 6.7 Hz, 2 H), 6.71 (a, 2 H), 4.85 (t, J = 5.1 Hz, 2 H), 4.37 (s, 2 H), 4.02 ft J- 5.0 Hz, 2 
H) 

IR (KBr) 3444, 3070, 2928, 1500, 1230, cm' 1 
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HRMS (EI) Calculated for CzjBjUMh (M*) 434.1743, found 434.1748. 



1 10 

l-P-{ {3^-(Trifluorome%I)phenyl]-2-propynyl} oxy)ethyI]- 
U^imidazo[4,5^](pimolm-4-aniine 





Using the general method of Example 7, 1 -[2-(2-propynyloxy)ethyl]-LH'- 
nmdazo[4 l 5^]qumolm-4-ainme (0.50 g, 1.88 mmol) was reacted with 2- 

10 iodobenzotrifluoride (0.71 & 2.63 mmol). The reaction mixture was concentrated under 
reduced pressure. The resulting glassy solid was treated with aqueous sodium bisulfite (10 
mL) and methanol (20 mL). A solid was removed by filtration. The filtrate was 
concentrated under reduced pressure to provide a white powder. Una material was 
washed with water and dried for 4 days in an oven at 80°C to provide ~Q33 gofasolid. 

IS This material was partially dissolved in a mixture ofdichloromethane (17 mL) and 

methanol (17 mL). Hydrogen chloride/diethyl ether (324 mL of 1.0 M) was added and 
the mixture turned homogeneous. The mixture was concentrated under reduced pressure 
to provide a brown crystalline residue. The residue was combined with 50/50 
acetonitrile/ethyl acetate communing a small amount of methanol. Sodium hydroxide (0.5 

20 mL of 20%) was added. The mixture was concentrated under reduced pressure to provide 
a glassy solid. This glassy solid was purified by column chromatography eluting with 9/1 
ethyl acetate/methanol to provide 14 mg of l-[2^{3-[2-(trifluorome^ 
propynyl}oxy)ethyI]-Lfr^ as a white crystalline solid, ntp. 

154-155°C. 
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Analysis. Calculated for CnH^N^O: %C 64.39; %H, 4.18; %N, 13.65. Found: %C, 
64.39; %H, 4.19; %N, 13.71 

'H NMR (300 MHz, DMSO-d6) 6 8.16 (s, 1 H), 8.1 1 (d, J- 7.4 Hz, 1 H), 7.74 (d, J" 7.3 

Hz, 1 H), 7.56-7.64 (m, 3 H), 738-7.46 (m, 2 H), 7.22 (t, J= 7.6 Hz, 1 H), 6.59 (s, 2 H), 

4.87 (t, J - 5.1 Hz, 2 H), 4.45 (s, 2 H), 4.04 (W= 5.1 Hz, 2 H) 

IR (KBr) 3375, 3102, 1657, 1583, 1530, 1484, 1320, 1103, 765 cm' 1 

HRMS (HQ Calculated for C22H17F3N4O (M*) 410.1354, found 410.1350. 



10 



15 



20 



toll 

l-(2- {3-[4<lfT-l-Pyiroly%hciiyI]propoxy} etiryl> 
liT-imida2»[4,5^]qumolm-4-ainmo trifluoroacetate 




Fait A 

Under a nitrogen atmosphere dibenzyl dicarbonate (50 g, 174 mmol) was added to 
a mixture of l-p^-propynyloxy)etfy^^ (16.4 g, 61.6 

mxnol) and anhydrous N,N-dimetfaylfbrm amide (200 mL). The reaction mixture was 
allowed to stir at ambient temperature for 16 hours and the reacticm mixture turned 
homogeneous. The reaction mixture was partitioned between ethyl acetate and water. The 
layers were separated. The aqueous layer was extracted with ethyl acetate. The organic 
fractions were combined, washed with water, washed with brine, dried over magnesium 
sulfate, filtered and then concentrated under reduced pressure to provide a semisolid. This 
material was triturated wife diethyl ether to provide 27.4 g of N,N-(bis 
benzyloxycaAonyI)-l-[2-(2-pro^ as a 

white solid. 
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PartB 

Under a nitrogen atmosphere N,N-(bis benzyloxycaibonyl)- 1 -[2-{2- 
propynyloxy)ethyl]-liT-i2xri^^ (0.5 & 0.94 xnmol), anhydrous 

acetonitrilc (S mL), trietiaylaminc (034 mL, 2.43 xnmol), and l-(4-iodophenyl)pyirole 

5 (028 g, 1.03 xnmol) were combined and the resulting homogeneous mixture was heated to 
80°C. Copper (I) iodide (0.007 g) and dicWorobis(tripheny^hosphme)palladium(II) (0.013 
g) were added The reaction was complete in 30 minutes. The product was purified by 
liquid chromatography using 4/6 hexane/ethyl acetate to provide a glassy solid This 
material was purified on a second column using 9/1 hexane/ethyl acetate to provide 0.229 

10 g of NJHbis benzyloxycaxbonyl)- H2<{3-[4^1J?i>yroM 
ynyl}oxy)ethyl]-l#-iirridazo^ 

l HNMR (500 MHz, DMSO-d6) 5 8.49 (d, J» 7.7 Hz, 1 H), 8.44 (s, 1 H), 8.14 (d, J= 73 
Hz, 1 H), 7.75-7.77 (m, 2 H), 7.54 (d, 5.1 Hz, 2 H), 7.40 (s, 2 H), 7 32 (d, J - 6.8 Hz, 2 
H), 724-727 (m, 6 H), 7.14-7.16 (m, 4 H), 629 (s, 2 H), 5.18 (s, 4 H), 5.00 (t, J- 52 Hz, 
15 2H),4.42(s,2H),4.10(t,/=5.1Hz,2H) 

MS (Q) for C41H33N3O5 m/z 676 (MH*), 632, 524, 408 
PartC 

The material from Part B, palladium hydroxide (0.24 g of 20% on carbon) and 
methanol (5 mL) were combined in a Parr flask and hydrogenated at 45 psi (32 Kg/cm 2 ) 

20 for 3-4 hours. The reaction mixture was filtered to remove catalyst, the filter cake was 
washed with additional methanol, and the filtrate was concentrated under reduced 
pressure. The residue was purified by semi-preparative HPLC using Method B to provide 
36.6 mg of l-(2-{3-[4-(lfr-l-pyrrolyl)phenyl]propo^ 
4— amine trifluoroacetate as a solid, m.p. 179-181°C. 

25 Analysis. Calculated for CjsHasNsO •C 2 HF 3 0 2 : %C, 61.71; %H, 459; %N,13.33. Found: 
%C 61.49; %H, 4.89; %N, 1323 

'H NMR (500 MHz, DMSO-d6) 8 8.51 (s, 1 H), 8.38 (d, J- 8.4 Hz, 1 H), 7.84 (d, 8.4 
Hz, 1 H), 7.73 ft J= 7 .3 Hz, 1 H), 7.56 (t, J= 7.8, 1 H), 7 33 (d, / - 8.4 Hz, 2 H), 726 ft 
J- 2.1 Hz, 2 H), 6.96 (d, /= 8.4, 2 H), 6.24 ft 2.1 H, 2 H), 4.91 ft J- 5.0, 2 H), 3.85 
30 ft 7- 5.0, 2 H), 3.3-3.4 (m, 2 H), 2.35 ft /- 7.6, 2 H), 1.61 (m, 2 H), 
IR (KBr) 2949, 1705, 1523, 1204, 1123, 721 cm 1 
HUMS (EI) Calculated for CuHzsNsO (M 4 ) 411.2059, found 411.2060. 
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Example 12 

3-{3-p^4-Amino-Lff-imid^ acid 

Bis(trifluoroacetate) 





OH 
O 



Part A 



Under a nitrogen atmosphere N,N-(bis ^-butoxycarbonyl>l -[2-{2- 
propynyloxy)ethyl]-lff-inudazo[4 (2.82 g g, 6.04 mmol), benzyl 3- 

iodobenzoate (2.245 g, 6.64 mmol), triethylamine (2.2 mL, 15.7 mmol), and anhydrous 

10 acctonitrile (20 mL) were combined and the resulting mixture was heated to 60°C. Copper 
(I) iodide (0.05 g) and di(^orobis(triphenylphosphinc)palladium(II) (0.0.08 g) were 
added. The reaction was complete in 30 minutes. Hie reaction mixture was concentrated 
under reduced pressure and the residue was purified by column chromatography elutmg 
initially with dichloromethane and then with 98/2 dichloromethane/methanol to provide 

15 1.82 g ofbenzyl 3-{3-p-(4-(bis ^*utoxycafbonyl)amino-ljy.imidaz^ 
yl)ethoxy]prop-l-Yayl}benzoate. 

l HNMR(300MHz, DMSO-d6) 5 8.46 (d,7»9.6 Hz, 1 H), 8.39 (s, 1 H), 8.05 (d,/-9.8 
Hz, 1 H), 754-7.98 (m, 1 H), 7.84 (s, 1 H), 7.50-7.70 (m, 2 H), 736-7.49 (m, 7 H), 5.36 
(s, 2 H), 4.98 (t, /« 4.6 Hz,2H), 4.37 (s, 2 H), 4.06-4.13 (m, 2 H), 1 30 (s, 18 H) 
20 MS (CI) for C39H40N4O7 m/z 677 (MH*), 577, 477 
PartB 

A solution of the material from Part A in methanol was combined with catalyst 
(1.0 g of 10% palladium on carbon) and the mixture was hydrogenated at 45 psi (3.2 
Kg/tin 2 ) at ambient temperature for -2.25 hours. More catalyst (0.3 g) was added and the 
25 hydrogenation was continued for an additional 2 hours. The reaction mixture was filtered 

63 



WO 02/46189 PCT/US01/46581 

to remove flic catalyst and fte filter cake was rinsed thoroughly with methanol. The 
filtrate was concentrated under reduced pressure to provide ~12 g of N,N-(bis ten- 
butoxycarbonyl)- 3-{3-|>(4-ammo-lf^^^ x 
yl)etiioxy]propy 1} benzoic add. 
5 'HNMR (300 MHz, DMSO-d6) 8 830 (d, J- 9.5 Hz, 1 H), 8.40 (a, 1 H), 8.07-8.10 (m, I 
H), 7.70-7.75 (m, 3 H). 7.65 (s, 1 H), 1.29 (s, 18 H% 729 (t, J= 7.6 Hz, 1 H), 7.10 (d, 
7.8 Hz, 1 H), 4.94 (t, /=• 4.5 Hz, 2 H), 3.88 (t, 7= 4.5 Hz, 2 H), 3.32 (t, J - 6.0 Hz, 2 H), 
2.43 (t, / - 7.0 Hz, 2 H), 1.62 (m, 2 H) 
MS (<3) for C32H38N4O7111/Z 591 (MH*), 491, 391 
10 PattC 

Under a nitrogen atmosphere the material fiom Part B was combined with 
anhydrous dicbloromethane (10 mL) and trifluoroacetic acid (10 mL). The reaction 
mixture was stirred for 1.5 hours. The reaction mixture was concentrated under reduced 
pressure to provide an oil which was dried under high vacuum at ambient temperature to 

15 give a solid. This solid was triturated with ether. The resulting white powder was dried at 
65°C in a vacuum oven overnight to provide 1.19 g of 3-{3-[2^4-ammo-Lff-imidazo[4,5- 
c]quinolin-l -I) emoxy]piopyl} benzoic acid bis(trifIuoroacetate) J m.p. 1 38-140°C. 
Analysis. Calculated for CnHaN-tOa^CaHFaOj)* %C, 50.49; %H, 351; %N, 9.06. 
Found: %C, 5037; %H, 3.67; %N, 9.08 

20 'HNMR (300 MHz, DMSO-d6) 5 9.07-7.14 (bs, 2 H), 8.51 (s, 1 H), 8.37 (d, 7= 7.8 Hz, 1 
H), 7.82 (d/= 8.0 Hz, 1 H), 7.74 (m, 2 H), 7.64 (s, 1 H), 7.56 (t, J- 7.1 Hz, 1 H), 730 (t, 
7.7 Hz, 1 H). 7.15 (d, J" 7.6 Hz, 1 H), 4.91 (t, J=4.5 Hz, 2 H), 3.86 (t, 7= 4.4 Hz, 2 
H), 3 J4 (t, J= 53 Hz, 2 H), 2.44(t, /= 7.4 Hz, 2 H), 1.64 (m, 2 H) 
IR(KBr) 3367, 3104, 2372, 1685, 1204, 1146 enf 1 

25 HRMS (EI) Calculated for CjjHqHA (M*) 390.1692, found 390.1690. 
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Example 13 

2 -{3-[2^4-AmiiK^lff-inudaz^ ac jd 



Part A 

Using the general method of Example 12 Part A, N,N-(bis tert-butoxycarixmyl)-l. 
P-(2-propyiryloxy)emyl]-li£^^ (2 g, 4 3 mmol) was 

coupled with benzyl 2-iodobenzoate (137 g, 4.71 mmol) to provide 1.79 g of a mixture of 
mono-and di-BOC protected benzyl 2- {3-p^4-ammo-li?-nm\iazo[4,^ 
yQethoxy]prop- 1 -ynyl}benzoate. 

'H NMR (300 MHz, DMSO-d6) 6 8.45 (d, /- 73 Hz, 1 H), 839 (s, 1 H), 8.06-8.09 (m, 1 

H), 7.85-7.88 (m, 1 H), 7.70-7.73 (m, 2 H), 7.47-7.51 (m, 2 H). 7.40-7.43 (m, 2 H), 7 38- 

737 (m, 3 H), 7.19 (m, 1 H), 533 (s, 2 H), 4.97 (t, J- 5.0 Hz,2 H), 437 (s, 2 H), 4.07 (t, 

J-4^Hz,2H),130(s,18H) 

MS (CT) for C39H40N4O7 m/z 677 (MH*), 577, 477 

PartB 

Usmg the general method of Example 12 Part B, me material from Part A was 
hydrogenated to provide 0.041 g of a mixture of mono-and di-BOC protected 2-{3-[2-(4- 
amiM-lH-miidazo£43<]q^m^ 

*H NMR (300 MHz, DMSC-d6) S 8.50 (d, J- 7.3 Hz, 1 H), 839 (s, 1 H), 8.08 (d, 7.9 
Hz, 1 H), 7.71-7.73 (m, 3 H), 732-738 (m, 2 H), 6.90 (d, 7- 7.4 Hz. 1 H), 4.93 (t, 7=4.6 
Hz, 2 H), 3.87 (t; /= 43 Hz, 2 H), 330 (t, J- 5.6 Hz, 2 H), 2.73 (t, /- 5.7 Hz, 2 H), 1.61 
(m, 2 H), 1.28(8, 18 H) 

MS (d) for CaHjBWfcm/z 591 (MH*), 491; 391 
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PartC 

Using the general method of Example 12 Part C, the material from Part B was 
hydrotyzed to provide 0.28 g of 2-{3-[2^4-ammo- ltf-imidazo[4,5^]quinolin-l - 
yi)ethoxy]propyl}benzoic acid as a solid, m.p. 186-188°C. 
5 Analysis. Calculated for CaHjzN^CvCz^Oi: %C, 57.14; %H, 4.59; %N, 11.11. 
Found: %Q 56.81; %H, 4.47; %N, 1 1.08 

'HNMR (300 MHz, DMSCm16) 8 8.90-920 (bs, 1 H), 8 JO (s, 1 H), 838 (d,/- 10.1 Hz, 
1 H), 7.84 (d, /- 8 J Hz, 1 H), 7.71-7.75 (m, 2 H), 7.56 (t, 7- 7.6 Hz, 1 H), 721-732 (m, 
2 H), 6.88 (d, /= 6.9 Hz. 2 H), 4.90 (t, 7»4.8 Hz, 2 H), 3.84 (t, /« 4.6 Hz, 2 H), 332 (m, 
10 2 H), 172 ft, 7=6.9 Hz, 2 H), 1.62 (m, 2 H) 

lR(KBr) 3212, 2929, 1709, 1204, 1124, 747 cm 1 

HRMS (EI) Calculated for C22H22N4O3 (M*) 390.1692, found 390.1693. 

Example 14 

15 4-{3-[2^4-Amino-llf-i^^ acid 

trifluoioacetate 




Part A 

Using the general method of Example 12 Part A, N,N-{bis terf-butoxycarboiiyl)- 1 - 
20 [2^-propynyloxy)ethyl]- Ltf-imidazo [4^^]quinolin-4-amine (2.82 g y 6.04 mmol) was 

coupled with benzyl 4-iodobenzoale (225 g, 6. 64 mmol) to provide 2. 14 g of a mixture of 
mono-and di-BOC protected benzyl 4-[3-{2- {A^mfntyl H-TTmH a™^, ^foimnl m-1 - 
yl}efcoxy)piop-l-ynyl]benzoate. 
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'H NMR (300 MHz, DMSO-d6) 8 8.47 (d, J =12 Hz, I H), 8.40 (a, 1 H), 8.06 (d, /» 6.5 
Hz, 1 H), 7.87-7.89 (m, 2 H), 7.70-7.73 (m, 2 H), 726-7.49 (m, 5 H), 723-727 (m, 2 H), 
5.35 (s, 2 H), 5.0 (t, /=» 4.5 Hz, 2 H), 4.40 (s, 2 H), 4.09 (t, 4.5 Hz, 2 H), 120 (s, 18 H) 
MS (O) for C 39 H«N^07 m/z 677 (MH*), 577, 477 
5 PartB 

Using the general method of Example 12 Part B, the material from Part A was 
hydrogenated to provide 1.86 g of a mixture of mono-and di-BOC protected 4-{3-{2-(4- 
ammo-liWmid*zo[4,5-c]a^imolm^ add. 
! H NMR 000 MHz, DMSO-d6) 8 8 .51 (d,y= 7.1 Hz, 1 H), 8.40 (a, 1 H), 8.07-8.10 (m, 1 
10 BO,7.72-7.75(m,4BO,7.01(d,J=8.4Hz,2H),4^4(t,J-4.7Hz,2H),3.88(t,J=4.6 
Hz, 2 H), 3.30 (m, 2 H), 2.38 (t, J" 72 Hz, 2 H), 1.62 (m, 2 H), 129 (s, 18 H) 
MS (CI) for CsjHasNtOrm/z 591 (MH*), 491, 391 
PartC 

Using the general method of Example 12 Part C, the material from Part B was 
1 5 hydrolyzed to provide 0.96 g of 4-{3-[2-(4-ammo-lJ?-iminazo[4^<]quinolin-l- 
yl)ethoxy]propyl}benzoic acid trifkioroacetate, m.p. 235-23 7°C. 
Analysis CaloiktedferC2iH^403«CaHF302:%C, 57.14; %H, 429; %N, ll.il. Found: 
%C, 57.06; %H, 4.47; %N, 1 1.03 

*H NMR (300 MHz, DMSO-d6) 8 9.00-9.1 1 (bs, 2 H), 8.51 (s, 1 H), 827 (d, J=> 8.4 Hz, 1 
20 H), 7.83 (d, /=■ 6.0 Hz, 1 H), 7.71-7.76 (m, 3 H), 135 (t/= 9.7 Hz, 1 H), 7.01 (d,/- 82 
Hz, 2 H), 4.91 (t, /=» 5.0 Hz, 2 H), 3.84 (t, J= 4.7 Hz, 2 H), 322 (t, 7= 5.8 Hz, 2 H), 228 
(t, J" 7.1 Hz, 2 H), 1.62 (m, 2 H) 
IR(KBr) 3266, 3014, 2361, 1667, 1277, 1201, 1142 cm" 1 
HRMS (EI) Calculated for C22H22N4O3 (M*) 390.1692, found 390.1697. 

25 
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Example 15 

1 -<2- {3-[3-(Diine%Iammo)plienyl]propoxy}ethyl)- 
ltf-inridazo [4,5-c]quinolin-4-amine (^hydrochloride 
NH, 

IT 




5 Part A 

Using the general method of Example 12 Part A, except that the reaction 
temperature was raised to 80°C, N,N-(bis ^-butoxycarbcrayI)-l-[2-{2- 
propynyloxy)ethyI]-lH-iiiu (3 g, 6.43 mmol) was coupled 

with 3-iodo-iV^-dimethylairiliM (7.07 mmol) to provide 3.06 g of a mixture of mono 
10 protected and unprotected l-[2^{3^3^dimethylamino)phenyl]prop"2-ynyl} oxy)ethyl]- 
lif-inudazo[4,5^]quinolin-4-ainme. 
PartB 

Using the general method of Example 12 Part B, the material from Part A was 
hydrogenated to provide ~2.9 g of a mixture of mono Boc protected and unprotected l-(2- 
15 {3-[3^dimethylamino)phenyI]propoxy 
PartC 

The material from PartB was combined with hydrogen chloride/methanol (30 mL 
of 3 M) and stirred at ambient temperature for 19 hours. A precipitate was removed by 
filtration. The filtrate was concentrated under reduced pressure and the residue was 

20 dissolved in a small amount of methanol and then neutralized with concentrated 

ammonium hydroxide to pH —11. The resulting precipitate was purified by column 
chromatography elating with 95/5A dichlorometfaanefaetfaanoyammomum hydroxide. 
This material was combined with hydrogen chloride/diethyl ether. The resulting solution 
was concentrated under reduced pressure. The residue was triturated with diethyl ether. 

25 The resulting solid was isolated by filtration and then dried to provide 0.114 g of l-{2-{3- 
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p^dimethylaini^ ethyl>lff-inudazo[4,5^]qui^ 
dihydrochloride, m.p. 180-183°C. 

Analysis. Calculated ?or CaaHirNsO^CHClH^CHaO^!: %C, 54.82; %H, 6.66; %N f 13.89. 
Found: %C, 54.60; %H, 6.50; %N, 13.66 

'HNMR (300 MHz, DMSOd6) 8 8.71-8.73 (bs, 2 H), 8.44 (s, 1 H), 835 (d, J= 7.4 Hz, 1 
H), 7.83 (d, 8.0 Hz, 1 H), 7.72 (t. /* 7.6 Hz, 1 H), 7.55 (t, 6.8 Hz, 1 H), 7.15 (m, 1 
H), 7.05 (m, 1 H), 6.96 (s, 1 H), 6.66 (d, J= 8.1 Hz, 1H), 4.88 (t, 5.3 Hz,2H), 4.02 (t, 
/=* 3.7 Hz, 2 H), 3 37 (t, J- 6.4 Hz, 2 H), 2.94 (s, 6 H), 2.40 (t, 7.6 Hz, 2 H), 1 .66 (m, 
2H), 

IR(KBr) 3426,3138,2928, 1693, 1113 cm" 1 

HRMS (ET) Calculated for C23H27N5O (M*) 3892216, found 3892217 

Example 16 

2^&oxyme%I>l-[2<3-pIienylpropp^)eayI^ 
lif-inuckzo[4,5^]qumolin^ainino Hydrochloride 




Part A 

2^2^fcoxymethyI>lif'-imd (3.50 g, 125 mmol) 

was slowly added over a period of 20 minutes to a suspension of sodium hydride (0.67 g 
of 60% in mineral oil, 16.77 mmol) in anhydrous NJJ-dimefliylfonnamide. The reaction 
mixture was allowed to stir for 1 hour and then 1 -bromo-3-phenylpropane (2.16 mL, 14.19 
mmol) was added The reaction mixture was stirred overnight Hie reaction mixture was 
diluted with ethyl acetate, washed with water, washed with brine, dried over magnesium 
sulfate, filtered and then concentrated under reduced pressure. The residue was purified 
by column chromatography elutmg with ethyl acetate to provide 238 g of 2^ 
(ethoxymethylH42^«i^ as a yellow ofl. 
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MS (CI) for CmH^NsOi xn/z 390 (MH+). 346. 
PartB 

The material from Part A was combined with chloroform (SO mL) and cooled to 
0°C. 3-chloroperoxybenzoic acid (2J2 g of 57-86%) was added. After 1 hour the reaction 

5 mixture was allowed to warm to ambient temperature. The reaction mixture was 
partitioned between aqueous sodium bicarbonate and dichloromethane. The organic 
fraction was dried over magnesium sulfite, filtered and then concentrated under reduced 
pressure to provide 2^etfa0xymetfayl)-l-p^ 
c]qoinolme-5N-aride as a brown solid. 

10 PartC 

Under a nitrogen atmosphere trichloroacetyl isocyanate (0.87 mL, 733 mmol) was 
slowly added to a mixture of the material fiom Part 5 and anhydrous dichloxomefhane (60 
mL). After 1 hour the reaction mixture was concentrated nurier reduced pressure to 
provide 2^-tricUoro-N-{2-(etfaoxy^ 
15 imida2ot4 t 5-c]quinolin-l-yl}acetamide. 
PartD 

Sodium methoxide (4.79 mL of 25% in methanol) was added to a mixture of the 
material fiom Part C and methanol (30 mL). Tbo reaction mixture was allowed to stir 
overnight and then it was concentrated under reduced pressure to provide a dark ofl. The 

20 darkofl was purified by column chromatography eluting with. 5% me thano l in 

dkhloromethane to provide a light yellow oiL Hieofl was treated with 1.0 M hydrogen 
chloride to provide a white solid. The material was isolated by filtration and then dried 
overnight in a vacuum oven at 80°C to provide 0.79 g of 2-{ethoxymethyI)-l-[2-<3- 
phenylprc$oxy)ethyl]-lif-iimd hydrochloride as a white solid, 

25 m.p. 128-134°C. Analyzed for C24H2SN4O2 * 1.55 HC1: %C 6233; %H, 6.46; %N, 12.15; 
Found; %C, 6264; %H, 6.47; %N, 1WL 

"H-NMR (300 MHz, DMSO-d6) S 8.14 (br d, J«=8.3 Hz, 1 H), 7.63 (dd, J=8 3, 1.0 Hz, 1 
H), 7.45 (m, 1 H), 724 (m, 1 H), 7.05-7.15 (m, 3 H), 6.90 (m, 2 H), 6.62 (s, 2 H), 4.80- 
4.90 (m. 4 H), 3.83 (t, J-5.4 Hz, 2 H), 356 (q, J-7.0 Hz, 2 H). 327 (t, J=6.1 Hz, 23), 237 
30 (t,J^.6Hz,2H),1.63(m,2H),U6(t,>6.8Hz,3H) 
IR (KBr) 3267, 3023, 1681, 1108 cm' 1 

HEMS (EI) Calculated for CmHu^Qi (M*) 4042212, found 4042215. 
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Example 17 
1 ^1 -{[(3^orob«^I)axy]methyI}p^ 

NH, 




5 Part A 

2- Emyl-2KliT-iinidazo[4^ (3.0 g, 12.43 mmol), 
dichloromeftaae (40 ml), aqueous sodium hydroxide (40 mL of 50%), 
bcnzyltrimethylammotiiuin chloride (0.01 g) and 3-chlorobcnzyl bromide (181 g, 13.67 
mmol) were combined and flic resulting solution was stirred at ambient tempeiaLiua 

0 overnight Analysis by TLC (5% methanol in dichloromeuiane) indicated that the reaction 
was complete. The reaction was diluted with dicMarom ethane (100 mL) and water (100 
mL). The layers were separated. The aqueous traction was extracted with 
dicHoromemane. The organic tractions were combined, washed with brine, dried over 
magnesium sulfate and then concentrated under reduced pressure. The residue was 

■ 5 purified by flash chromatography (silica gel eruting with ethyl acetate) to provide 422 g of 
Hl-{[(3-chlcTOberoyl)oxy]me^ as a light n ra ng P! 

'H-NMR (300 MHz, DMSCW6) 8 922 (a, 1H), 8.63 (s, 1H), 8.55 (d, J- 7.8 Hz, 1H), 
8.17 (dd, J- 7.8, 1.5 Hz, 1H), 7.69 (m, 2H), 723 (dd, J» 4$, IJS Hz, 2H), 7.08 (s, 1H), 
20 -7.03 (m, IB), 5.40 (m, 1H), 4.47 (s, 2H), 3344.07 (m, 2H), 2.11 (m, 2H), 0.88 (t, 7.3 Hz, 
3H) 

MS (C3) for CiaHud^jO m/z 366 (MS*), 332 
PattB 

3- CWoroperoxy benzoic acid (2.84 g of 77%) was added in portions to a solution 
of the material from Part A in cUoroform (60 mL). Ate 2 hours analysis by TLC (1 0% 
methanol in dicUoTomethane) indicated that the reaction was complete. The reaction was 
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diluted whJi ctl o ro fo na, washed with saturated sodium bicarbonate, washed with brine, 
dried over magnesium sulfate and then concentrated under reduced pressure to provide 
crude Hl-{[(3^hlorobenzyl)o^ 
PartC 

5 Ammonium hydroxide (20 mL) was added to a solution of the material from Fart B 

in dichloiometfaane (80 mL). Tosyl chloride (2.42 g) was added in portions. Analysis by 
TLC (5% methanol in dichlaromethann) indicated fhat the reaction went to completion 
ixmnediately after the addition of the tosyl chloride. The reaction mixture was dfluted with 
dichloromethane and saturated sodium bicarbonate. The layers were separated. The 

10 organic layer was washed with brine, dried over magnesium sulfate and then concentrated 
under reduced pressure to provide a light brown oiL The oil was purified by flash 
chromatography (silica gel ehrting with 5% methanol in dichloromethane) to provide an 
off-white gooey solid. This material was purified by flash chromatography (silica gel 
ehxting with S°/o methanol in dichlorometiiane) to provide a pinkish-white solid. This 

1 5 material was further purified by flash chromatography (silica gel elating with ethyl 
acetate) to provide -1.0 g of Hl-{[(3^orobenzyl)oxy]m^ 
c]qumolin~4-amine as an off-white solid, xn.p. 60-62°C Analysis: Calculated for 
CuBziOtUO Y* HzO: %C, 65.41: %H, 5.62; 96N, 1454; Found: %C 65.5; %H, 5.62; 
%N, 14.61. 

20 l H«NMR (300 MHz, DMSO-d6) S 837 (s, 1H), 8.19 (d, /- 83 Hz, 1H), 7.62 (dd, /» 83, 
1.5 Hz, 1H), 7.43 (dt. /= 83, 15 Hz, 1H), 7. 18-728 (m, 3H), 7.09 (m, 1H), 6.52 (br a, 
2H), 524 (m, 1H), 4.48 (s, 2H), 4.01 (dd, J- 10.5, 6.6 Hz, 2H), 3.92 (dd, /» 103, 4.4 Hz, 
2H), 2.10 (quintet, /- 73 Hz, 2H), 0.88 (t, 73Hz,3H) 
MS (Q) for CaiHajCINiO m/z 381 (MH*), 185 

25 
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Example 18 
H2<3^-Ammophenyl)propoxy^^ 



Under a nitrogen atmosphere, N,N-(bis tert-bntoxycaibQuyI)-l-[2-(2- 
propynj4oxy)etiryl]-m-iinidazo[4 I 5<]qom (0.50 g, 1.07mmolk 

triethylamine (0 3 9 mL, 2.79 rnmol)) and anhydrous acetorritrile (1 0 mL) were combined. 
The resulting solution was heated to 80°C. As toe reaction was heating, 2-iodoanfline 
(0.26mL, 1.18 mmol), copper ©iodide (0.012 g) and 

dicMorob^m^enylphosphme)panadimn(ir) (0.023 g) were added. The reaction mixture 
was heated at 80°C overnight The acetanitrile was removed under reduced pressure and 
toe residue was purified by flash chromatography (silica gel elating with 3% methanol in 
dichloromethane) to provide 0.47 g of N,N-(bis /^-butoxycarbonyI)-l-(2-{[3-(2- 
»ntoiopheny])prop-2-yrryl]^ as a brown 

solid. 

'H-NMR (300 MHz, DMSO-d6, DjO) 5 8.47 (d, J- 3.6 Hz, 1H), 837 (s, IS), 8.10 (d, /= 
9.6 Hz, 1H), 7.75 (m, 2H), 7.04 ft J" 12 Hz, 1H), 6.80 (m, 1H), 6.65 (d, 83 Hz, 1H). 
6.45 ft 7- 73 Hz, IB), 4.98 ft 7- 4.4 Hz, 2H), 436 (s, 2H), 4.08 (t, 7=4.9 Hz, 2H), 
131 (a, 18H) 
FartB 

Catalyst (5% platinum on carbon) was added to a solution of HN-(bis tert- 
butoxycarborryIH^-{|><2-amn^ 

c]qumolm-4-amine in methanoL The mixture was hydrogenated on a Parr apparatus at 50 
psi (3.5 Kg.cm 2 ) overnight The reaction mixture was filtered through a layer of Celite® 



trifiuoroacetate 




Part A 
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■ • 

filter aid and the filter cake was washed with additional methanol. The filtrate was 
concentrated under reduced pressure to provide an off-white solid. This material was 
purified by flash chromatography (silica gel elating with dichloromethane, then with 1 % 
methanol in dichloromethane, then with 2% methanol in dichloromethane and finally with 
5 3% methanol in dichloromethane) to provide -0.25 g of N,N-(bis fert-bntoxycaibony^ 
{2H?-(2-aminophenyl)p^ as a Ugft 

yellow oil 

5 H-NMR (300 MHz; DMSO-dfi) 5 823 (dd, /= 8.4, 0.9 Hz, 1H), 8.16 (dd, 7- 8.4, 0.9 
Hz; 1H), 7.97(8, 1H), 6.96 (dt,/- 7.5, 1.6Hz;2H) l 6.87(dd, J-7.5, 1.4 Hz; 1H), 6.62 
10 (dt, J- 73, 1.0 Hz, 1H), 6.57 (dd, /» 83, 1.1 H* 1H), 529 (s, 1H), 4.71 (t; /» 53 Hz, 
2H), 3.91 (t, J- 5.1 hZ, 2H), 338 (t, /- 6.0 Hz, 2H), 239 (t, J« 7.4 Hz, 2H), 1.76 (m, 
2H) t 1.41(brs,18H) 

MS (CQ for C31H39N5O5 xn/z 562 (MH*), 462, 362, 229 
PartC 

15 A solution offhe material from Part B in anhydrous dichloromethane (4 mL) was 

added with stirring to a solution of trifiuoioacetic acid (2mL) and anhydrous 
dichloromethane (2 mL) which had been cooled to 0°C. The reaction mixture was kept in 
an ice bath for about 2 hours and then it was allowed to warm to ambient temperature. 
The reaction mixture was stirred at ambient temperature overnight The volatiles were 

20 removed under reduced pressure to provide a pink oil The oil was dissolved in ethyl 
acetate (~ 3mL) and triethylamine (~ 1 mL) was added dropwise. The mixture was 
allowed to stir for about an hour. The resulting precipitate was isolated by filtration to 
provide 0.13 g of l-{2-[3^-aminophenyi)pn>paxy]e^ 

amine trifluoroacetate as a white solid Analysis: Calculated for CuEWNsO • QHF3O2: 
25 %C, 58.10; %H, 5.09; %N, 14.73; Found: %£ 57.78; %H, 4.97; %N, 14.59. 

X H-NMR (300 MHz, DMSO-d6) 8 8.87 (br s, 1H), 8.49 (a, 1H), 836 (d, J« 7.8 Hz, 1H), 
7.83 (d, J- 83 Hz, 1H), 7.72 (t, J- 73 Hz, 1H), 736 (t, J» 7.6 Hz, 1H), 6.81 (t, /- 7.6 
Hz, 1H), 6.51 (m, 2H), 632 (t, 6.8 Hz, 1H), 450 (t, J - 4.6 Hz, 2H), 3.85 (t, /« 4.9 
Hz, 2H), 333 (t, J- 6.1 Hz, 2H), 222 (t, J- 73 Hz, 2H), 1.55 (m, 2H) 
30 IR(KBr) 3414, 3335, 3253, 3019. 1738, 1202, 1185, 1131 on 1 

HRMS (EI) Calculated for C21&3N5O (ht) 361.1903, found 361.1903 
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Example 19 

4-{P^4-Amino-lJ^ 



5 

Part A 

2^1/f-Imidazo[4,5-c]qainolin- 1 -yI)ethanol (1.5 ft 7.0 mmol) was added to a 
stirring mixture of a-bromo^p-tolunitrile (1.79 g, 9.1 mmol), sodium hydroxide (20 ml, 

10 50%), dichloiomethane (20 ml), and benzyltrimethylammonium chloride (0.06 g, 03 

mmol). The reaction was maintained for 18 hours and then diluted with dichloromethane 
(20 ml) and water (20 ml). The two phases were separated and the aqueous fraction was 
extracted with additional dichloromethane. The organic fractions were combined, washed 
with -water, dried (MgSO^, filtered, and concentrated. The residue was purified by flash 

15 column chromatography (silica gel, 9/1 dichloromefhane/methanol) to provide 1.8 g of 4- 
{P^lIT-imidazo[4,5^]qam^ 

! H NMR (500 MHz, DMSO-d*) 5 922 (s, 1H), 8.41 (s, 1H), 8.40 (d, J-l.l Hz, 1H), 8.17 
(dd, 1=83,1.2 Hz, 1H), 7.72 (cfc 1=7.6,1.3 Hz, 1H), 7.66 (dt J-7.6,13 Hz, 1H), 7.63 (d, 
J«8. 3Hz,2H), 7.25 (d, J=82 Hz, 2H), 4.97 (t, J«5.1 Hz, 2H), 4.53 (s, 2H) f 3.97 (t, J=5.5 
20 Hz,2H); 

MS(0)m/e329(M+H). 
Part B 

3-CMoropexoxybenzoic acid (1.6 g, 5.5 mmol, 60% hy weight) was slowly added 
to a solution of 4-{2^Lff-inudazo[4^]qumoli^ (1.8 g, 

25 5.5 mmol) in chloroform (50 ml). The reaction was maintained overnight and then 
sequentially washed with saturated sodium bicarbonate (200 ml), water (2 X 100 ml), 
dried (MgS0 4 ), filtered, and concentrated to provide 1.4 g of l-{2-[(4^ 
cyanoben2y!)axy]e1hyl}-llf^ 
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PattC 

Trichloroacetyl isocyanate (0.73 ml, 6.1 mmol) was added dropwise to a solution 
of 1 - {2-[(4-cyanobenzyI)oxy]e1hyi} -15-imidazo[4,5<]q^olmc-5N-rodde (1.4 g, 4.1 
mmol) and dichloromefhane (25 ml). The reaction W&8 iii&nxt&iiicd ovenught 8X1(1 t hou 

5 concentrated. The resulting red solid was dissolved in methanol (100 ml) and sodium 
mcthoxido (4 ml, 25% in methanol) was added dropwise. The reaction was maintained 
overnight The crude product formed as a precipitate and was isolated by filtration. 
Purification of the solid by rcciystallization (isopropyl alcohol) followed by flash cohmm 
chromatography (silica gel, 9/1 dicMonnnelhanemretaanol) provided 1.0 g of 4-{[2-(4- 

10 amino- lif-inridazo [4^-c]qumolin- 1 -yl)ethoxy]mefeyl}benzonitrile as a white solid, rcup. 
238.1-239.2 •& 

'HNMR (300 MHz, DMSO-d«) S 8.19 (a, 1H), 8.07 (dd, H2.1.0 Hz, 1H), 7.67 (d, J=8.4 
Hz, 2H), 7.62 (dd, J-8.4,1.1 Hz, IE), 7.43 (dt, J-7.6,13 Hz, 1H). 730 (d, J=8.4 Hz, 2H), 
7.21 (dr, J-7.6, 13 Hz, 1H),636 (a, 2H), 4.86 (t, J=*.l Hz, 2H), 435 (a, 2H), 3.93 (t, 
15 J-5.1Hz,2H); 

IR (KBr) 3456, 3285, 3117, 3069, 2228, 1637, 1583, 1526, 1481, 1397, 1372, 1353, 1252, 
1097,884,822,760 cm" 1 ; 

MS (ET) m/e 343.1440 (343.1433 Calculated for C20H17N5O); 
Analysis: Calculated for CwHnKjO: %C, 69.96; %H, 4.99; %N, 2039. Found: %Q 
20 70.09; %H, 4.90; %N, 20.16. 

Example 20 

2^tfcaxymetfayiH 

25 
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PartA 

A solution of 2-p<etiioxymethyl>lif-inu (1.0 g, 

3.7 mmol) in N,N-KKmetfaylformamide (20 ml) was added dropwise to a suspension of 
sodium hydride (0.19 g of a 60% dispersion in mineral oil, 4.8 mmol) in NJf- 
dimefoylformamide (10 ml). The reaction was maintained for 45 minutes followed by the 
dropwise addition of {4^(6-bromohex5i)oxy]bulyI}ben2ane (L6 & 5.1 mmol). The 
reaction was stirred overnight at room temperature and then partitioned between ethyl 
acetate and water. The two phases were separated and foe aqueous fraction was extracted 
with a d di ti onal ethyl acetate. The organic fractions were combined, washed with water, 
dried (MgSCXQ, filtered, and concentrated. The crude product was purified by flash 
column chromatography (silica gel, 4:1 ethyl acetate/hexanes) to provide 0.81 g of 2- 

(ethoxymethyIH^2-{[6K4^ 
as a brown oil. 

PartB 

3-Chloroperoxybenzaic acid (0.47 & 1.6 mmol, 60% by weight) was slowly added 
to a solution of 2-(ethoxymetfayl)- 1 -(2- { [6-(4-phenyIbutoxy)hexyl]oxy } ethyl}- 1H- 
imidazo[4 f S-c]quinolme (0.81 g, 1.6 mmol) in chloroform (IS ml). The reaction was 
maintained overnight and then sequentially washed with saturated sodium bicarbonate and 
water, dried (MgSCU), filtered, and concentrated to provide 0.7 g of2-(ethaxymetbyI)-l- 
(2-{[6<4-phBnyIbutax^^ as an 

orange solid. 

PaxtC 

Trichloroacetyl isocyanate (0.25 ml, 2.1 mmol) was added dropwise to a solution 
of2^eflKixymefcylM^-tf^ 

c]quino]in-SN-oxide (0.7ft 1.4 mmol) and dichloromethane (20 ml). The reaction was 
TnajntRirted for 2 hours and sodium mefornddg (2.5 25% in methanol) was added 
dropwise. The reaction was maintained overnight The mixture was filtered and the 
filtrate concentrated. Purification of the filtrate by flash column chromatography (silica 
gel, 97:3 ethyl acetate/mefoanol) provided 022 g of 2<etiioxymefliy^.l-C2-{[6-(4. 
phenylbutoxy)hexyl]^ as a colorless oiL 
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'H NMR (300 MHz, DMSO-d«) 5 8.10 (d, J-7.9 Hz, 1H), 7.62 (d, J-7.9 Hz, IB), 7.43 (t, 
J-7.3 Hz, 1H), 728-7.12 (m, 6H), 6.55 (s, 2H), 4.79 (broad s, 4H), 3.82 (t, J=53 Hz, 2H), 
3.55 (q, J-7.0 Hz, 2H), 3 .33-3.22 (m, 6H), 2.56 {t, >H2 Hz, 2H), 1.62-133 (m, 8H), 1.18- 
1.10 (m,7H); 

5 MS (EI) m/e 5183263 (5183256 Calculated for CatH^Oj); 

Analysis: Calculated for CatHcNtOs: %C, 71.78; %H, 8.16; %N, 10.80. Found: %C 
7130; %H, 839; %N, 10.68. 

Example 21 

10 l-{2-P<Ben^loxy)propQ^]etby^ 




A solution of 2-p^efhaxymethyI>l#-iim^ (1.0 g, 

IS 3.7 mmol) inN^Kiimethylfaimamide was added dropwise to a suspension of sodium 

hydride (0.19 g of a 60% dispersion in mineral oil, 4.8 mmol) in N JST-^imediy lfonnamide 
(20 ml). The reaction was maintained for 2 horns followed by the dropwisc addition of 
benzyl 3-bromopropyl ether (0.72 ml, 4.1 mmol). The reaction was stirred overnight at 
100°C, quenched by pouring over ice, and extracted with ethyl acetate. The organic 
20 fractions were washed with water, dried (MgSCU), filtered, and concentrated The erode 
product was purified by flash column chromatography (silica gel, 4:1 ethyl 
acetate/hexanes) to provide 0.45 g of l-{2-[3-<benzyloxy)propoxy]ethyl}-2- 
(ethoxyme1hyI)-lif-im^ as a brown oil 

l-{2-[3<benzylaxy)propoxy]ethyl^ 
25 was converted to l-{2-(3-{ben^^ 

c]qumoHn-4-amine using the general methods described in Parts B and C of Bxample20. 
Purification by flash column chromatography (silica gel, 95/5 efhyl acetate/methanol) 
provided the desired product as a colorless ofl. 
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, HNMR(300MHz,DMSO-d fi )88.11 (dd, 1=8.2,0.8 Hz, 1H), 7.62 (dd, J-8 3, UHz, 
1H), 7.44 (dt, J-7.6,12 Hz, 1H), 732-7.19 (m, 6H), 6.56 (s, 2H), 4.85-4.77 (m, 4H), 426 
(s, 2HX3.84 (t, J-5.4 Hz, 2H), 3.54 (q, J=^7.0 Hz, 2H), 3.40 (t, J=62 Hz, 2H), 326 (t, 
J=62 Hz, 2H), 1.63 (pentet, J-63 Hz, 2H), 1.15 (t, J-7.0 Hz, 3H); 
5 ,3 C NMR (125 MHz, DMSO-dc) 8 152.0, 149.5, 1452, 1383; 1333, 128.1, 127.4, 1273, 
126.8, 1263, 12625, 121.0, 120.6, 114.8, 71.8, 69.0, 673, 663, 65.4, 64.4, 45.4, 29.4, 
143; 

IR(KBr)3305, 174, 2970, 2925, 2864, 1633, 1583, 1533, 1481, 1437,1386,1099,754, 
737, 698 cm* 1 ; 

10 MS (EI) m/e 434.2318 (4342317 Calculated for C25H30N4O3). 



According to die general method of Example 20 (Parts A-Q, 2-(Lff-imidazo[4 F 5- 
c]qumoIin-l -yl)ethanol and (3-bromopropyI)benzene were combined to provide l-[2-{3- 

20 p>iPTtylp T npmry)i-tfiy1]-T y-TTnififlTn^.^wrjqiirnnlfn-A-flrntrin as a white Solid. 

'HNMR (300 MHz, DMSO-d*) 8 8.17 (a, 1H), 8.12 (d, J=^72 Hz, 1H), 7.64 (dd, J=83,1.0 
Hz, 1H), 7.45 (m, IB), 724 (m, 1H), 7.16-7.08 (m, 3H), 632-6.89 (m, 2H), 6.60 (s, 2H), 
4.81 a J-5-1 Hz, 2H), 3.82 (t, J=5.1 Hz, 2H), 329 (t, J=6.1 Hz, 2H), 238 (m, 2H), 1.63 
(m,2H), 136-125 (m,8H), 0.88 (t,J=72 Hz, 3H); 
25 ,J C NMR (75 MHz, CDCI3) 8 1513, 1443, 142.6, 141.4, 1326, 1283, 1282 127.4, 
127.1, 125.8, 1222, 119.8, 115.4, 70.4, 68.6, 47.6, 320, 30.9; 
MS (EI) m/e 347.1882(347.1872 Calculated for C«HbN«0). 



Example 22 
l-[2-(3-Plienylpiopoxy)elny^ 



15 
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Example 23 
lK2-{[3^3,4-Dime^ 

li?-inuda2o[4^^]quinolin^aininc 




10 



15 



20 



Under a nitrogen atmosphere, l-p^ropynyloxy)ethy^ 
c}qmnolin-4-amine (03 g, 1.9 mmol), copper (0 iodide (0.036 g, 02 mmol), 4-iodo-ortfto- 
xylene (0 J g, 2.1 mmol) and pyrrolidine (1 0 mL) wen combined and stirred at ambient 
temperature. Dichlorobis(triphenylphosphme)^^ (0.066 g, 0.1 mmol) was added 

and the reaction mixture was stirred at ambient tempeiatmc for 1 hour. Analysis by TLC 
(30% methanol in chloroform) indicated feat starting material was still present. The 
reaction mixture was heated at 6S°C overnight The pyrrolidine was removed under 
reduced pressure. The resulting residue was triturated wife dichloromethane containing 
methanol. The insoluble material was isolated by filtration and then recrystaUized from 
toluene (40 mL) to provide 0.1 g of l^-{[3^,4-dmefeyfchenyI)^ 
lif-imidazo[4>c]quinoH as a solid, m.p. 214-216°C. Analysis: Calculated for 

CaaHaMO: %C, 74 37; %H, 5.99; %N, 15.12; Found: %C, 7424; %H, 5.98; %N, 15.08. 
'H-NMR(300 MHz; DMSO-d^ 5 (ppm) 8.167(s,lH), 8.112(<U*73Hz,lH), 
7.628(<y~83Hz l lH), 7.44(g*73Hz,lH), 7.232(tJ=6.8Hz,lH), 7.078(dJ»7.8Hz,lH), 
7.024(s,lH), 6.952(dJ-7.9H^lH), 6386(s,2H), 4.849(t^=5Hz,2H), 4365(s,2H). 
4.015(tjre.6Hz,2n), 2.197(s^H), 2.159&3H). 



25 



Examples 24-27 

The compounds in fee table below were prepared according to the synthetic 
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2^4-Amino-lIMiiu (25 mg) was placed 

in a 2 dram (I A mL) viaL Sodium hydride (1.75 eq of 60% in mineral oil) andN,N- 
dimetfaylformamirte (1 mL) were added. The vial was placed on a sonicate for about 10 
minutes at ambient temperature to allow the alkoxide to form. The halide (1.75 eq) was 

5 added and the vial was placed back on the sonicate for about 30 to 60 minutes at ambient 
temperature. The reaction mixture was analyzed by LC/MS to confirm the formation of 
the desired product. The reaction mixture was purified by semi-preparative HPLC The 
semi-prep HPLC fractions were analyzed by LC-APCI/MS and the appropriate factions 
were combined and lyophilized to desired product, 

10 whic^ was confirmed by accurate xnass and ^NMR. The table below shows die structure 
of fee free base and the theoretical mass (TM) and the measured (MM). 



Example 

# 


Structure of the Free Base 


Purification 
Method 




(Da.) 


24 


NH, 


A 


TM- 346.1794 
MM =346.1795 


25 




A 


TM- 360.1950 
MM- 360.1955 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


26 


CCk o 

A, 


• 


TM -414.1667 
MM=414.1678 


27 


Br 


A 


TM- 424.0899 
MM- 424.0902 



Examples 28 -41 

The compounds in the table below were prepared according to the synthetic 
method of Reaction Scheme I above using the following general method* 
5 The 4-ammo-li7-iiiud^ alcohol (25 mg) was placed in a 2 

dram (7.4 mL) viaL Sodium hydride (12 eq of 60% in mineral oil) andN»N- 
dimethylfbnnamide (1 mL) were added. The vial was placed on a somcator for about 1 
hour at 50°C to allow the alkoxide to form. The halide (12 eq) was added and the vial 
was placed back on the sonicator for about 1 to 2 hours at 50°C The reaction mixture 

10 was analyzed by LC/MS to confirm the formation of flic desired product The reaction 
mixture was purified by semi-preparative HPLC. The semi-prep HPLC fractions were 
analyzed by LOAPO/MS and the appropriate factions were combined and lyophxlized to 
provide the trifhioroacetate salt of the desired product. which was confirmed by accurate 
massand'HNMR. The table below shows the structure of the fiee base and the 

IS theoretical mass (TM) and the measured mass (MM). 
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Example 

# 


Structure of the Free Base 


Purification 
Method 


Maas Measurement 
(Pa.) 


28 




A 


1M- 394.1794 
MM -394.1791 


29 


a 


A 


1M -428.1404 
MM- 428.1396 


30 




A 


"IM- 428.1404 
MM -428.1397 


31 


NHj 


A 


TM- 408.1950 
MM -408.1956 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


32 


NH, 

ax? q 

• 


A 


TM- 408.1950 
MM "408.1956 


33 


crv 
V 


A 


TM- 346.1794 
MM -346.1791 


34 


a 


A 


TM- 380.1404 
MM -380.1399 


35 


NH, 


A 


1M- 380.1404 
MM -380.1399 



84 



WO 02/46189 



PCT/US01/46581 



Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


36 


I jC N> 


N A 


TM- 360.1950 
MM -360.1942 


37 




A 

« 


TM- 360.1950 
MM -360.1941 


38 


NH, 


A 


TM- 380.1404 
MM -380.1400 


39 




A 


TM- 371.1746 
MM -371.1751 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


40 


V 


A 


TM = 380.1404 
' MM =380.1398 


41 


NH, 


A 


TM = 376.1535 
MM -376.1536 



Examples 42 -88 

The compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme I above using the following general method 

The 4-axnino-lif-iiiuda^ alcohol (25 mg) was placed in a 2 

dram (7.4 mL) viaL Sodium hydride (12 eq of 60% in mineral oil) andN,N- 
dimpthylfonnamide (1 mL) were added. The vial was placed on a sonicator for about 1 5 
to 30 minutes at ambient temperature to allow the aUcoxide to form. The halide (12 eq) 
10 was added and the vial was placed back on the sonicator for about 15 to 120 minutes at 
ambient temperature. The reaction mixture was analyzed by LC/MS to confirm the 
formation of the desired product The reaction mixture was purified by semi-preparative 
HFLC. The semi-prep HPLC fractions were analyzed by LC-APCX/MS and the 
appropriate fractions were combined and lyophilized to provide the trifluoroacetate salt of 
IS the desired product, which was confirmed by accurate mass and ] H NMR. The table 
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below shows the structure of the free base and the theoretical mass (TM) and the measured 
mass (MM) or nominal mass (NM). 



Example 

# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


42 


0 


A 


TM- 318.1481 
MM = 318.1482 


43 


IjJH,, 


A 


TM- 328.1535 
MM -328.1534 




• 




44 




A 


TM- 377.1488 
MM- 377.1487 


45 




A 


TM- 430.1617 
MM-430.1614 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


46 




A 


TM- 371.1746 
MM-371.1746 


47 




A 


TM- 380.1404 
MM -380.1394 


48 




A 


TM- 430.1617 
MM-430.1613 


49 


NH, 

I x n > 


A 


TM- 360.1950 
MM-360.1949 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


50 




A 


TM- 346.1794 
MM =346.1781 


51 


0 


A 


TM- 363.1331 
MM = 363.1324 


52 


MH, 


A 


TM- 366.1247 
MM -366.1243 


53 


NH, 

a 


A 


TM- 400.0858 
MM -400.0856 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


54 


NH, 

CJ V 

6- 


A 


IM- 364.1331 
MM -364.1352 


55 


^ °^ 


A 


TM- 405.1801 

UTKt = Aft* 1 HQ A 

MM = 4U3.1794 


56 


NHj 


A 


TM- 377.1488 
MM- 377.1490 


57 




A 


TM- 391.1644 
MM -391.1637 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


58 


0 


A 


TM- 391.1644 
MM =391.1637 


59 


NHj 

? I > 

V 


A 


TM- 360.1950 
MM -360.1938 


60 


a 


A 


TM- 394.1560 
MM =394.1558 


61 




A 


TM- 394.1560 
MM -294. 1557 
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Example 
# 


Structure of me Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


62 


NHj 

jrvv 


A 


TM*» 428.1 171 
MM - 428.1 159 


63 




A 


TM« 428.1824 
MM-428.1826 


64 




A 


TM- 385.1903 
MM -385.1904 


65 




A 


TM- 385.1903 
MM =385.1897 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


66 




A 


TM = 41 82005 
MM -4182013 


61 


V". 

XXV 

u V 

X 


A 

V s 


TM- 3882263 
MM =» 3882257 


68 

• 


NH, 

" \ 


A 


TM = 400.1511 
MM - 400.1507 


69 


NH, 


A 


m = 382.1794 
MM = 382.1788 
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Example 
# 


Structure of the Free Base 


Punficfition 
Method 


Mass Measurement 
(Da.) 


70 


NH a 


A 


TM- 332.1637 
MM ° 332.1641 


71 


Nl-L, 

OX 

• 6 ■ 


A 


TM- 390.1692 
MM- 390.1697 


72 


NH 2 


A 


TM- 346.1794 
MM- 346.1791 


73 


V 


A 


TM- 366.1247 
MM- 366.1241 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


74 


NH, 


A 


TM -400.1511 
MM -400.1512 


75 


NH, 


A 


TM -346.1794 
MM -346.1799 


76 


NH, 


A 


TM- 360.1950 
MM -360.1953 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


77 


NHj 


A 


TM 13 360.1950 
MM -360.1341 


78 




A 


TM- 414.1667 
MM -414.1670 


79 


NHj 

V 


A 


TM-452 
^^+^-453 
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Example 

# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


80 


JOT 


A 


TM- 360 
NM[M+Hf l -36l 


81 


J&- 


A 


TM« 360 
NMtM+Hr'-361 


82 


NK, 


A 


TM» 374 

375 J. 


83 


NH, 

^ 9 

o" 


B 


TM- 379.1281 
MM- 379.1278 
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Example 

# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


84 




B 


TM» 348.1586 
MM =» 348.1588 


85 


NK, 

• o 


B 


TM- 362.1743 
MM = 362.1736 


86 




B 


TM = 362.1743 
MM - 362.1748 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


87 


NHj, 

N 


B 


TM= 373.1539 
MM-373.1546 


88 




B 

» 


TM- 373.1539 
MM= 373.1543 



Examples 89 *■ 96 

The compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme V above using the following general method. 
2^4-Amino-2-but^ 

(25 mg) was placed in a 2 dram (7.4 mL) viaL Sodium hydride (12 eqof60% in mineral 
oiQandN^-dime%lfbxmamide (1 mL) were added. The vial was placed on a sonicator 
for about 15 minutes at ambient temperature to allow the aHcoxide to form. The halide 
10 (12 eq) was added and fee vial was placed' backonthe sonicator for about 15 minntes at 
ambient temperature. The reaction mixture was analyzed by LC/MS to confirm the 
formation of the desired product The reaction mixture was purified by semi-preparative 
HPLC. The semi-prep HPLC fractions were analyzed by LC-APCI/MS and the 
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appropriate fractions were combined and lyophilized to provide the trifiuoroacetate salt of 
the desired product , which was confirmed by accurate mass and *H NMR. The table 
below shows the structure of die free base and the theoretical mass (TM) and the measured 
mass (MM). 



Example 
# 



Structure of the Free Base 



Purification 
Method 



Mass Measurement 
(Da.) 



89 




Ct 



B 



TM- 4122030 
MM =4122023 



90 




B 



TM- 3922576 
MM « 3922575 



91 




B 



TM = 4462293 
MM -4462287 
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Hx&mplc 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


96 




B 


TM- 40921 14 
MM = 40921 17 



Examples 97 -100 

The compounds in the tabic below were prepared according to the synthetic 
S method of Reaction Scheme m above using the following general method. 

A 1 mL portion of a solution prepared by dissolving 0 J g of l-(4-amino-lif- 
imidazo[4^]quinoW in NjN^iimetbylfbnnflmide (20 mL) was added 

to a 2 dram (7.4 mL) glass vial containing the phenol (2 eq.). Triphenylphosphine (54 nig, 
2 eq.) dissolved inN^-dimethylfonnamide (1 mL) was added to the viaL The resulting 
10 shiny was sonicated to dissolve the phenol Diethyl azodicarboxylate (36 mg, 2 eq.) was 
added neat The reaction mixture was sonicated for about 30 minutes and then shaken 
overnight at ambient temperature. The reaction mixture was purified by semi-preparative 
HPLC using Method A. The compounds of Examples 99 and 100 were provided as the 
trifluoroacetate salts The products were confirmed by accurate mass and ! HNMR. The 
IS table below shows the structure of the free base and the theoretical mass (JM) and the 
nominal mass (NM). 
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Mass Measurement 
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TM-343 
NMtM+Hf-344 
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Example # 


Structure 


Mass Measurement 
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•o 
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N 


TM = 384 


99 

< • 
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JLX? 
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TM-348 
NMP4fHf f -349 


100 


NH, 


TM-430 
NMCMfH]* 1 =431 



Examples 101 - 104 
Hie compounds in Hie table below were prepared according to die synthetic 
5 method of Reaction Scheme HI above using the following general method. 

A 1 mL portion of a solution prepared by dissolving 05 g of 2-(4-ainino-Lff- 
nmda2o[4 f 5^]quinolm-l-yl>2-ethylcdianol in N^N-dimethylfbrmamide (20 mL) was 
added to a 4 dram (15 mL) glass vial containing the phenol (2 eq.). Triphenjdphosphine 
(51 mg, 2 oq.) dissolved in N^^iiniethylformamide (1 mL) was added to the viaL Diethyl 
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azodicaiboxylate (34 m& 2 eq.) was added neat The resulting solution was sonicated for 
about 2 minutes and then shaken overnight at ambient temperature. Analysis by HPLC 
indicated that the reaction was not complete. The solvent was removed under vacuum. 
The resulting oil was dissolved inlmL of tetrahydroftran containing triphenylphosphine 

5 (2 eq.). Diethyl azodicarboxylate (2 eq.) was added neat The reaction mixture was shaken 
at ambient temperature overnight Analysis by HPLC indicated that the reaction was 
complete. The reaction mixture was purified by semi-preparative HPLC using Method B 
The semi-prep HPLC fractions were analyzed by K^APO/MS and the appropriate 
fractions were combined and lyophilized to provide the trifluoroacetate salt of the desired 

10 product, which was confirmed by accurate mass and l HNMR- The table below shows the 
structure of the free base and the theoretical mass (TM) and the nominal mass (NM). 
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Example # 


Structure of the Free Base 


Mass Measurement 


103 


NH 2 


TM«444 
NM[M+Hf 1 =445 


104 


NH, 


TM«389 
NM[M+H] +I -390 



Example 103 

1 ^-Phenoxye%I)-lir-imidazo[4^]quinolm-4-anm^ 
NH, 

5 2<4-Ammo-Lff-imidazo[4 l ^ (25 mg, 0.108 mmol) and 

N^-^tmeflxylfomiainide (1 xnL) were combined. Phenol (12 mg, 0.130 mmol) and 
triphenyiphosphme (34 mg, 0.130 mmol) were added and the resulting shiny was 
sonicated for about 1 minute. Diethyl azodicaxbaxylate (23 mg, 0.130 mmol) was added 
and the reaction mixture was shaken at ambieat temperature for 24 hours. Analysis by 

10 LC-MS showed that a maj or amount of starting material remained. An additional 

equivalent each of phenol, triphenylphosphine and diethyl azodicaiboxylate were added. 
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* 

The reaction mixture was sonicated for 30 minutes. After 1 hour analysis by LC-MS 
showed product The solvent was removed and the residue was purified by semi- 
preparative HPLC using Method A. Mass Measurement TM « 304, NMfM+Hf 1 - 305. 

5 Example 106 

l-[(l-Phenoxymethyl)propy5^ 



15 




2<4-Ammo-lJy-imidaz^ (50 mg, 0.195 mmol) 

and N^^methylfonnamidc (2 mL) were combined. Phenol (37 mg, 0.390 mmol) and 
10 ' triphenylphosphine (102 mg) were added followed by diethyl azodicarboxylate (67 mg, 
0390 mmol). The resulting solution was sonicated for 1 hour. Analysis by LC-MS 
showed product and a small amount of starting material The solvent was removed and 
die residue was purified by semi-preparative HPLC using Method A- Mass Measurement: 
TM = 332, NMJM+H]* 1 « 333. 



Example 107 

l-{(li^l-[(Prop-2-y^ 




Part A 

20 Crude 4^bloro-3-nitroqumolme (413.8 & 1 eq.) was dissolved in dichloromethane 

(1.65 L). The solution was heated to reflux and then filtered through a layer of Celite® 
filter agent The filtrate was cooled to 5°C with stirring. Triethylamine (305.4 mL, 1.1 
eq.) was added in a single portion. The reaction mixture was stiired for 1 5 minutes. 
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(RH-H-Amino- 1 -butanol (205 mL, 1.1 eq.) was added drop wise while Tna4ntafnfn g the 
temperature of the reaction mixture below 40°C. The reaction mixture was allowed to stir 
at ambient temperature for several days. The reaction mixture was cooled to -30°C. A 
yellow precipitate was isolated by filtration, washed with very cold dichloromethane and 
5 then sacked dry. The solid was slurried for 1 hour with cold 80/20 water/methanol (1 L), 
isolated by filtration, washed with cool water, washed wifli very cold methanol (2 X 300 
mL), and then sucked dry on the filter overnight to provide 475 g of (2R>2-[(3- 
mtroquinolin^yI)amino]butan- 1 -oL 
PartB 

10 (2R>2-[(3-Kitroquinolm^ (238 g) v isopropanol (5 L) and 

catalyst (23.8 g of 5% platinum on carbon) were combined in a stainless steel vessel and 
hydrogenated at 50 psi (3.5 Kg/cm 2 ) for 16 hours. The reaction mixture was filtered 
through a layer of Celite® filter agent to remove the catalyst The filtrate was 
concentrated under reduced pressure to provide 2083 g of (2R)-2-[(3-aminoquinolm«4- 

15 yl)ammo]butan-i-ol as an amber oiL The reaction was run a second time on the same 
scale. 
PartC 

(2R)-2-[(3-Ammoqumolm^yI)amino]butan-l -ol (416.0 & 1 eq.) and 
triethylorthoformate (1 2 L f 4 eq.) were combined and slowly heated to 145°C. Ethanol 
20 was distilled off as it formed during the reaction. After ~500 mL of ethanol had been 
distilled of£ the reaction mixture wss allowed to cool to 50°C under a nitrogen 
atmosphere* Excess triethyLorthoformate was removed under reduced pressure to provide 
crude (2ft)-2<ljEr-iimdazo^ 
PartD 

25 A mixture of (2/0-2^1if-imidazo[4^ (4343 g) and 

acetic anhydride (1J2L) was slowly heated over a period of about 2 hours to 100°C. The 
reaction mixture was allowed to cool to ambient temperature overnight Methanol (2.5 L) 
was added and the reaction mixture exothermed to produce a vigorous reflux. The 
reaction mixture was heated at reflux for an additional 2 hours, cooled to ambient 

30 temperature and then concentrated under reduced pressure. The residue was diluted with 
water and then made basic with sodium bicarbonate. Analysis of the resulting oil by TLC 
(20% methanol in efhyl acetate) showed two products and no starting material The oil 
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was extracted into ethyl acetate. The organic layer was washed with water, dried over 
magnesium sulfate, filtered and then concentrated under reduced pressure to provide 359.3 
g of a residue. This material was combined with acetic anhydride (1.6 L) and then heated 
to reflux for 1 hour. The reaction mixture was allowed to cool to ambient temperature 

5 overnight and then concentrated under reduced pressure. Analysis of the residue by TLC 
showed a single product spot The residue was diluted with water (1 L), made basic (pH 8) 
with saturated sodium bicarbonate solution and then stirred for 1 hour. The resulting 
precipitate was isolated by filtration,, washed with water and then dried in a vacuum oven 
overnight at 60°C to provide (2#>2-( lif-jmida7X>[4,5-c]qumolm-l -yl)butyl acetate as a 

10 brown solid. 
PartE 

Sodium methoxide (163.0 g of 25% in methanol, 1.1 eq.) was added in a single 
portion to a solution of (2fl>2Kl#-™dazo[4,^ acetate (194.0 g, 1 

eq.) in methanol (970 mL). The reaction mixture was stirred at ambient temperature for 3 

15 hours and then concentrated under reduced pressure. The residue was dflnted with water 
(1 L), neutralized (pH 6-7) with acetic acid and then stirred at ambient temperature 
overnight The resulting precipitate was isolated by filtration, washed with water (2 X 200 
mL), air dried on the filter and then dried in a vacuum oven overnight at 50°C to provide 
145.5 g of (2/0-2{lir-imidazo[^ as a solid. 

20 PartF 

(2J0-2Kli«inic^ (19 g, 78.8 mmol) was added 

to a mixture of sodium hydroxide (124 mL of 50%), dichloromethane (150 mL), 
benzyltrimethyl ammonium chloride (0.73 g)» propargyl bromide (1 1.4 mL, 102 
mmol). The reaction mixture was allowed to stir at ambient temperature overnight The 

25 reaction mixture was diluted with dichloromethane and water. The aqueous fraction was 
extracted multiple times with dichloromethane. The organic fractions were combined, 
washed with water, dried over magnesium sulfate, filtered and then concentrated under 
reduced pressure. The residue was purified by column chromatography eluting with ethyl 
acetate to provide 20.9 g of l-{(lRH^(prop-2-yn^^ 

30 cjquinoline as a brown liquid. 
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PartG 

3-Chloroperoxybenzoic acid (15.0 g of 57-86%) was added to a chilled (0°) 
mixture of the material from PartF and chloroform (250 mL). After 0.5 hour the reaction 
mixture was allowed to warm to ambient temperature. The progress of the reaction was 
5 monitored by TLC and two additional portions of 3-chIoroperoxybenzoic acid (3.75 g) 
were added When the reaction was complete, it was washed with sodium bicarbonate. 
The aqueous fraction was extracted with ethyl acetate. The organic fractions were 
combined, dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide 1 - {(lR>l-[(prop-2-ynyloxy)methyl]propyl} -li?-imidazo[4,5- 
10 c]qumoline-5N-oxide as a brown oil which solidified overnight 
PaxtH 

Trichloroacetyl isocyanate (10.7 ml) was added drppwise to a mixture of the 
material from Part G and anhydrous dichloiomethane (300 mL). After 1 hour analysis by 
TLC indicated that the reaction was not complete so more trichloroacetyl isocyanate (2 
15 mL) was added. After 1 hour the reaction mixture was concentrated under reduced 

pressure to provide 2,2»2-trichloio-N-{l - {( 1R)- 1 -[(2-propynyloxy)me1iiyI]propyl } - li7- 

imidazo[4^]quinolin^y0acetamide as a yellow solid 

Parti 

Sodium methoxide (57.5 mL of 25% in methanol) was added to a mixture of the 
20 material from Part H and methanol (250 mL). The reaction mixture turned homogeneous 
after 0.5 hour and was stored overnight. The reaction mixture was concentrated under 
reduced pressure. The residue was purified by column chromatography eluting with 80/20 
dichloromethane/metbanol to provide a solid. The solid was washed wife diethyl ether, 
. reciystallized from toluene and then dried in an oven at 60°C overnight to provide 9.77 g 
25 of l-{(lR>l-[(prop-2-ynylo^ as a 

crystalline solid. 

'H-NMR (300 MHz, DMSO-d6) 8 837 (s, 1 H), 8. 19 (d, J=«83 Hz, 1 H), 7.65 (dd, J=83, 
1.5 Hz, 1 H), 7,44 (brt, J«7.6 Hz, 1 H), 7.25 (br t, J=7.6 Hz, 1 H), 6.65 (s, 2 H), 523 (m, 1 
H), 4.17 (d, J=2.0 Hz,2H), 3 .90-4.10 (n^ 2 H), 3.46 (t; J=2.4 Hz, 1 H), 107 (m, 2 H), 
30 0.88(U=73Hz,3H). 
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Example 108 
K(lJ?)-l-{[(3-Phenylprop-2-ynyl)oxy]methyl}p 
L&inudazo^^^qainolm^axnine 




5 

Part A 

Under a nitrogen atmoapliere l-{(120-l-[(prop-2-ynylaxy)md 
imidazo[4 f 5^]quinoBiH^ (0.80 g, 125 mmol) and anhydrous N»N- 
dimethylfbrmamide (50 mL) were combined and then heated to 40°C. Dibenzyl 

10 dicaibonate (3.98 g, 13.9 mmol) was added The reaction was monitored by TLC and 
HPLC. After 2 hours more dibenzyl dicaibonate (1 g) was added After 1 hour the 
reaction went to completion. The reaction mixture was diluted with ethyl acetate, washed 
with water, washed with brine, dried over magnesium sulfate, filtered and then 
concentrated under reduced pressure to provide NJN-(bis benzyloxycaibonyI>l-{(LR>-l- 

15 [(prop-2-ynyloxy)metIiy^ as a light brown 

oiL The oil was washed wifhhexane to remove excess dibenzyl dicaibonate. 
Part B 

N,N-(Bis ben2#oxycaikoiylH-{(li^ 
imida2»[4^]quinolin-4-amine (1.91 g, 3.4 mmol), anhydrous acetonhrile (30 mL) and 

20 triethylamine (0.71 mL, 5.1 mmol) were combined and then heated to 70°C. Copper (I) 
iodide (0.026 g), dichlorobis(tripheny^ho8phine)palladium (0.048 g) and iodobenzene 
(0.40 mL, 3.7 mmol) were added The reaction was complete in 0.5 hour. The reaction 
mixture was diluted with ethyl acetate, washed with water, washed with brine, dried over 
magnesium sulfate, filtered and then concentrated under reduced pressure to provide a 

25 brown liquid This material was purified by column chromatography eluting with 
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« 

39.5/59.5/1 ethyl acctate/hexane/trie%lamine to provide 2.1 g of an oil The oil was a 
mixture of mono and di benzyloxycarbonyl protected l^(12^1-{[(3-phenylprop-2- 
ynyI)oxy]metfayl} propyl)-liT-iinidazo[4^ 
Parte 

5 A portion of the material from Part B (0.8 g), meffiancri, and sodhnn methoxide 

(l.OmL of 25% in methanol) were combined. After 16 hours analysis by TLC indicated 
that the reaction was complete. The reaction mixture was concentrated under reduced 
pressure. The resulting oil was purified by column chromatography ehzting with 5 % 
methanol in dichloromethane to provide a glassy solid. This material was dned under Mgh 

10 vacuum at ambient temperature overnight to provide 03 g of l^(LR)-l-{[(3-ptenylpnjp- 
2-yriyI)oxy]metbyl} propyl)-^ mp. 63-67°C. 

Analysis:. Calculated tor C23H22N4O: %C, 74 37; %H, 539; %N, 15.12; Found: %C, 
74.18; %H, 6.10; %N, 15.00. 

'H-NMR (300 MHz, DMSO-d6) 5 8.40 (s, IE), 821 (d, J=83 Hz, 1 H), 7.64 (dd, J=8.5, 
15 12 Hz, 1 Hfc 7.43 (br r, J^7.6 Hz, 1H), 7.25-7.40 (m, 5H), 7.22 (hr t, J-7.6 Hz, 1 H), 6.61 
(s, 2 H), 5.26 (m, 1 H), 4.41 (s, 2 H), 3.95-4.20 (m, 2 H), 2.10 (m, 2 H), 0.90 (t, J=73 Hz, 
3H) 

IR (KBr) 3306, 3171, 1634, 1526, 1100, 755 cm' 1 

HRMS (EI) Calculated for C23H22N4O (M*) 370.1794, found 370.1798. 
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Example 109 
l-{(Lfi)-l ^(3-Paenylpropaxy)methyl]pit^ 

JIH, 




25 



Under a nitrogen atmosphere palladium hydroxide (0.72 g of 20% on carbon) was 
added to a solution of material from Example 108 Part B (13 g) in methanol (~20 ml). 
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The mixture was bydrogenated at 50 psi (3.5 Kg/cm 1 ) for 3.5 hours. Tho reaction mixture 
was filtered to remove the catalyst The filtrate was concentrated under reduced pressure. 
The residuewas purified by column chromatography eluting with 2.5% methanol in 
dichloroznethane to provide an oil. The oil was triturated with diethyl ether to provide a 
5 solid which was isolated and dried to provide 0.4 g of l-{(LK)-l-[(3- 

phenylpropoxy)methyl]prop^ as a white crystalline 

solid, m.p.H8-120 p C. 

Analysis: Calculated for CnHaMO: %Q 73.77; %H, 7.00; %N, 14.96. Found: %C, 

73.68; %H, 7.17; %N, 14.72. 
10 'H-NMR (300 MHz, DMSO-d6) 8 839 (s. 1 H), 8.22 (d, J-7.8 Hz, 1 H), 7.65 (dd, M.3, 

1.0 Hz, 1 H), 7.44 (br t, J*7.7 Hz, 1H), 7.05-730 (m, 4H), 6.95 (br d, J=6.8 Hz, 2 H), 6.62 

(s, 2 H), 5.20 (m, 1H), 3.88 (xn, 2 H), 336 (m, 2 H), 237 (hr t, J»7.6 Hz, 2 H), 2.08 (m, 2 

H), 1.63 (m, 2 H), 0.89 (t, J=73 Hz, 3H) 

IR (£Br) 3458, 3109 1639, 1528, 1392, 1250, 760 cm" 1 
15 ' HRMS(^GdculatedfOT 

Examples 110*112 

Part A 

20 Trietfaylamine (15 mL) and R-3-ammo-2-methy^ropan-l-ol (about 0.1 mole of 

crude) were added to a solution of 2,4-dichloro-3-nitroquinoline (243 g, 0.1 mole) in 
dichloromethane (250 mL). The reaction mixture was refluxed until analysis by TLC 
showed no change. The reaction mixture was evaporated to dryness. The solid yellow- 
brown residue was crushed and then extracted repeatedly with hexane containing a small 

25 amount of dichloromethane in order to remove the starting quinoline. The residue was 

then recrystallized from isopropanol to provide 19.0 g of R-3-{(2-chloro-3 -nitroqcmoliii-4- 
yl)ammo]-2-met hyl pro p an-l-ol as a yellow solid. A sample (500 mg) was recrystallized 
from isopropanol to provide a yellow crystalline solid, m.p. 174-176°C 
Part B 

« 

30 R-3-[(2<3iloro-3 -ni troq u k^^ (10 g, 33.8 

mmol), isopropanol (350 mL) and catalyst (-1 g of 5% platinum on carbon) were 
combined and then bydrogenated on a Parr apparatus at 50 psi (3.5 Kg/cm 2 ) initial 
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hydrogen pressure. When hydrogen uptake had ceased, the reaction mixture was filtered 
to remove the catalyst The filtrate was evaporated under reduced pressure to provide 
crude R-3-[(3-ammo-2^oroquinol^ Diethoxymetfayl 
acetate (10.0 mL, 61.5 mmol) was added to the crade intermediate and a strong heat of 
5 reaction was observed The resulting solution was heated on a steam bath for 20 minutes 
and then diluted with water and ammonium hydroxide. The resulting oil was extracted 
into ethyl acetate* The extracts were combined, dried over magnesium sulfate and then 
concentrated under reduced pressure. The resulting solid was slurried with ethyl 
acetate/hexane, isolated by filtration, washed with ethyl acetate/hexane and then dried to 
10 provide 6.0 g of R 3^4-chlaro-lff-imidaz^ as a 

yellow/tan solid. 
Parte 

R 3^4<Moro-li?-imidazo[4^ (1,0 g, 3,6 

mmol) and methanolic ammonia (30 mL of -15%) were combined and then heated in a 

IS steel bomb at 150°C. The container was allowed to cool to ambient temperature. Excess 
methanolic potassium hydroxide was added to die reaction mixture which was then 
concentrated under reduced pressure to decrease fee volume. Water was added and then 
concentration was continued until a solid formed. The solid was isolated by filtration, 
washed with water and then dried to provide a near white solid This material was 

20 recrystalHzed from methanoVdichloromefliane to provide R 3^4-amino-Lff-imidazo[4 f 5- 
c]quinolin-l -yI)-2-methylpropan-l -ol as colorless solid, m.p. 258-26 rc. Analysis: 
Calculated for CmHuW): %C, 65.61, %H, 629; %N, 21 .86; Found: %C, 6530, %H, 63, 
%N.21.7. 
PartD 

. 25 Hie compounds in the table below were prepared according to the synthetic 

method of Reaction Scheme I above using the following general method. 

R H^Amino-l#-imida2»[4^ (25 mg) was 

placed in a 2 dram (7.4 mL) viaL Sodium hydride (12 equivalents of 60% in mineral oil) 

* 

and NyN-dixuetliylfbnnamide (1 mL) were added. Hie vial was placed on a somcaior for 
30 about 15 minutes at 50°C to allow the aDcoxide to form. The halide (12 equivalents) was 
added and the vial was placed back on the sonicate for about 2 hours at 50°C. The 
reaction mixture was analyzed by LC/MS to confirm the formation of the desired product 
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The reaction mixture was purified by semi-preparative HPLC. The semi-prep EDPLC 
fractions were analyzed by LC-APOZMS and the appropriate fractions were combined and 
lyophilized to provide the trifluoroacetate salt of the desired product, which was confirmed * 
by accurate mass and l HNMR. The table below shows the structure of the free base and 
5 the theoretical mass (TM) and the measured mass (MM). 



Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


CDa.) 


110 


its 

fl^f^i H Chlral 

N 


A 


TM" 371.1746 
MM -371.1749 


111 




A 


TM = 4022420 
MM = 4022413 


112 


^J^^ Chlral 


A 


TM- 380.1404 






MM -380.1402 
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Example 113 

l-[(Ben^loxy)metfy^ 




5 Sodium hydride (0.48 g of 60%, 115 mmol) was added to a suspension of Lff- 

imida2o[4 f 5^3qninoli&4-am™ (2.0 g» 105 mmol) in N^-dimethylfbrmaniide. The 
reaction mixture was stirred at ambient teuiperature for 3 hours and then chilled in an ice 
bath. Benzyl chloromethyl ether (1.5 mL, 10.9 mmol) was added. The reaction mixture 
was stiiied at ambient temperature for 2 hours and then heated on a steam bath for 1 hour. 

10 A precipitate was isolated by filtration. The filtrate was diluted with water and an oil 

separated The oil was seeded with the precipitated solid and 2.1 g of a gummy solid was 
obtained This material was slurried with refluxing ethyl acetate (~5 mL). The mixture 
was cooled and a precipitate was isolated by filtration. The filtrate was concentrated under 
reduced pressure. The resulting residue was slurried twice with ethyl acetate and then 

IS combined with the precipitate to provide 0.8 g of solid. This solid was re crystallized from 
ethanol (-5 mL) to provide 0.6 g of l-[(benzyloxy)methyl]-lif-mridazo[4^]qumolin^ 
amine, xn.p. 168-172«C. 

Analysis: Calculated for CmHi^O: %C, 71.0; %H, 53; %N, 18.4; Found: %C, 70.9; 
%H,5J;%N.18.4. 

20 
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Example 114 



l^-{3-[4-(Dime%lamh 



P^-propyn>4oxy)efhyQ^ ( 2-5 g, 536 tnmol) was 

reacted with 44odo-JV',W-di^^ (1.46 g, 5.89 mmol) at 70 °C The reaction was 

judged complete at 30 minu tes. The solution was diluted with ethyl acetate, washed with 
water (3x), saturated aqueous sodium bicarbonate (3x), brine (3x), dried with anhydrous 

10 magnesium sulfate, filtered and concentrated under reduced pressure. The resulting solid 
was purified by chromatography over silica gel (98/2 dichloromethane/mefhanol) to 
provide 0.883 g of fert-butyl l-p^{3-[4^dme%lammo)^ 
l/7-imidazo[4,5^]quinolin^ylcaxbaznate as a brown solid 
MS (CI) for CaHwNsOS m/z 586 (MH*), 486, 386, 229 

15 PartB 

Using die general method of Example 12 Part B, tert-butyi l-[2-({3-[4- 
(dimethylammo)phenyI]pr^ 

(0.883 g, 1307 mmol) was bydrogpnated to provide 0.783 g of terf-butyl l^Z-{3-[4* 
(dime4^axnino)phenyl]propoxy}ethyl>l& as a 

20 brown solid. 

MS (CI) for C33H43N3O5 m/z 590 (MH*), 490, 390, 229 
PartC 

Using die general method of Example 12 Part C, /erf-butyl 
(dmethylammo)phenyl^^ (0.783 




PartA 



5 



Using the general method of Example 12 Part A, N,N-(m8 /erf-butoxycarbanyI)-l - 
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g, 1.327 mmol) was reacted with trifluoroacetic acid (10 mL). The resulting material was 



triturated twice with ethyl ether to provide 0*634 g of l-(2-{3-[4- 
(dimethylammo)phenyl]propoxy } ethyl)-lH-inddazo[4 9 S<i]qamolin^ainine 
(trifhioroacetate)u as a white solid, m.p. 137-140°C. 
5 Analysis. Calculated for C23H17N5O (C2HF 3 O0u:%C, 54.83; %H, 522; %N, 12.30. 
Found: %C, 54.67; %H, 4.91; %N, 1227 

l E NMR (300 MHz, DMSO-d^) 8 9.04-9.11 (bs, 2 H), 8.49 (s, 1 H), 836 (d, J« 73 Hz, 1 
H), 7.83 (d, J « 83, 1 H), 7.74 (t, J « 83 Hz, 1 H), 7.56 (t, J - 6.8 Hz, 1 H), 6.71 (d, J - 
7.8 Hz, 2 H), 6.60 (in, 2 H), 4.90 (t, J - 4.9, 2 H), 3.83 (t, J - 4.9, 2 H), 327 ftJ-5.9,2 
10 H), 228 (s, 6 H), 225 (t; J - 7.8, 2 H), 1 .54 (p, J - 6.4, 6.8, 2 H) 
MS (<3) fbrCjaHnNsO mlz 390 (MH 4 ), 229 



PartA 

A dried round bottom flask was charged with a stir bar, sodium hydride (60% in 
mineral oil, 0.19 g, 4.65 mmol) and hexane (2 mL) under nitrogen. By syringe a solution 
of anhydrous dixnethylfbrmamide (10 mL) and 2^Lff-imidazo[4^^]qmnolin4-yl)ethanol 

20 (0.902 g, 423 nnnol) was added to the flask and heated to 60 °C for 20 minutes. By 

syringe cirmaxnyl chloride (0.65 mL, 4.65 mmol) was added to solution. The reaction was 
judged complete at 50 minutes with -80% conversion to desired product The volatQes 
were removed under reduced pressure and the resulting oil partitioned between 
dichloromethane and water. The aqueous layer was extracted with dichloromethane; the 

25 organic factions were combined, dried with anhydrous sodium sulfate, filtered and 
concentrated under reduced pressure. The resulting glassy solid was purified by 



Example 115 

l^-{[(2iO-3-Phenylpn^ 




15 
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chromatography over silica gel (95/5 dichloxometfaane/mefhanol) and dried in vacuum 
oven at 60 °C for 15 hours to provide 0.652 g of H2-{[(2£>3-phenylprop-2- 
enyl]oxy} e^l)-lH-imidazo[4 t 5-c]qpinoline as a glassy solid. 
MS (CI) for C21H19N3O m/z 330 (MH*), 214 
5 PartB 

Using the general method of Example 1 Fart B, l-(2-{[(2£>3-phenylpiop-2- 
^QoxyJe^IJ-l/y-imidazo^^^quinolm^ (0.652 g, 1.98 mmol) was oxidized to 
provide 0.67 g of l^-{[(2£)-3-phenylpr^ 

c]quinoline-5N-oxide. The resulting brown solid was used without further purification. 
10 PartC 

A round bottom flask was charged with a stir bar, 1 -(2- {[(2£>3-pherrylprop-2- 
enyljoxy} ethyl)- lH-imidazo[4^-c]quinoline-5N-oxido (0.67 g, 1.98 mmol), 
dichloromcthano (15 mL) and aqueous ammomam hydroxide (27%, 7 mL) at ambient 
temperature. ^-Toluenesnlforryi chloride (0.415 g, 2.18 mmol) was added in several 

15 portions as a solid and the resulting solution stirred. After 20 minutes the reaction was 

judged complete; the solution was partitioned between aqueous and organic and extracted 
with dichloromethane (3x). The organic layers were combined, extracted with 5% 
aqueous sodium bicarbonate (3x), washed with brine, dried over anhydrous sodium 
sulfate, filtered and concentrated under reduced pressure. The resulting white solid was 

20 purified by five successive recrystal i za t i o ns from methanol/water to provide 0.086 g of 1- 
(2-{[(2£)-3-phenyrprop-2-eiiyy^ as a white 

flurry solid, m.p. 183.7-184.3°C. 

Analysis. Calculated for C21H20N4O: %Q 7323; %H, 5.85; %N, 1627. Found: %C, 
73.1 1;%H, 5.81; %N, 16.10 
25 'H NMR (300 MHz, DMSO-ds) S 8.19 (s, 1 H), 8.12 (d, J - 73 Hz, 1 H), 7.62 (d, J = 83 
Hz, 1 H),7.43 (t, J-83 Hz, 1 H), 7.19-731 (m, 6 H), 6.61 (s,2H),633 (d, J- 15.6 Hz, 
1 H)» 6.17 (dt, J - 16.0, 52 Hz, 1 H), 4.84 (t, J - 4.9, 2 H), 4.07 (d, J - 3.9, 2 H), 3.91 (t, J 
-5.4.2H) 

MS (d) for CiiHaN+O m/z 345 (MH 1 ), 270, 229 

30 
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Example 1 16 
2<)ctyl-l-{2-[(3^henylprop-2-yn^^ 

ltf-imidazo [4,5 -c] quinolin-4-amiae 




PaitA 

Using the general method of Example 1 Part A, 2-<2-octyHif-imidazo[4,5- 
c]qumolm-l-yl)eflianol (4.8 g, 14.75 mmol) was reacted with propargyl bromide (80% in 
toluene, 4.93 mL, 4425 xmnol) to provide 4.84 g of 2-<xfyI-l-[2-(prop-2-yi^^ 
10 l/f-imidazo[4^]qumoIuie as a brown solid. 
PartB 

Using the general method of Example 12 Part A, 2-octyM -[2-(prop-2- 
yi^loxy)ethyl]-l^-ixnida2o[4,5^]quinol^ (4.84 g, 1332 mmol) was reacted with 
iodobenzene (1.7 mL, 14.65 mmol) at 40 °C. After 45 minutes the reaction was judged 
15 complete. The volatQes were removed under reduced pressure and the resulting oil 

purified by chromatography over silica gel (9 8/2 (dichloromethane/methanol) to provide 
42 g of 2-o(fyM-{2-[(3-phenyl^^ as a 

pale yellow solid. 

MS (d) IbrCisHaaNaO m/z 440 (MH*), 291 
20 Parte 

Using flie general method of Example 1 PartB, 2-octyl-l - {2-[(3-phnnylprop-2- ^ 
yny!)oxy]c^}-lff-imidazo[4^]qnmoHM (22 & 5.004 mmol) was oxidized to provide 
228 g of2n>ctyl-l-{2-[(3-phenylpnj^ 
oxide as an oil 
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PartD 

Using the general method of Example 1 15 Part C, 2-octyl-l - {2-[(3-phenylprop-2- 
vnyI)c«y]ethyl}-l#4midazo[4,5^]a^ (2.2 g, 4.83 mmol) was aminated. 

The resulting brown solid was purified by trituration with ethyl ether and recrystallization 
5 from 2-propanol to provide 1.23 g of 2^M-{2-[(3-i*enylprop-2-yiryl)oxy]e%l}-lH- 
irmda2o[4 t 5<]qttinolm^annne as a white crystalline solid, mp. 138-138.7°C. 
Analysis. Calculated for CJ9H34N4O: %C, 76.62; %H, 734; %N, 1232. Found: %C 76.6; 
%H, 7.49; KN, 12.19 

, HNMR(3TOMHz,DMSO-d s ) 8 8.07 (d, J-83 Hz, 1H), 7.62 (d, J= 83 Hz, 1 H), 7.41 
10 (t, J « 6.8 Hz, 1 H), 7.27-736 (m,3H), 7.18-7.24 (m, 3 H), 6.45 (s, 2 H), 4.78 (t, J - 4.9 
Hz, 2 H), 434 (s, 2 H), 4.00 (t, J - 4.9, 2 H), 2.94 (t, J - 7.8 Hz, 2 H), 1.83 (p, J - 73, 73 
Hz, 2 H), 122-1.43 (m, 10 H), 0.85 (t, J - 6.8 Hz, 3 H) 
MS (CT) tor C29H34N4O m/z 455 (MH*), 283 

15 Example 117 

2<>ctyl-l-[2-{3^henyIpropoxy)ethyl]-^^ 




Part A 

20 Using the general method of Example 12 Part B, 2-octyl-l-{2-[(3-phenylprop-2- 

ynyl}o3cy]odiyl}4i/-imidazo[4,5^]qinnolme (2.0 g, 435 mmol) was hydrogenated to 
provide 1.78 gof 2^ctyM-P<3-phenylpropiDrcy)o%^^ as a 

white solid. 

'HNMR (300 MHz, DMSO-dj) 8 9.15 (s, 1 H), 8.41 (d, J - 9.78 Hz, 1 H), 8.16 (d, J - 9.8 
25 Hz, 1H), 7.63-7.71 (m, 2 H), 7.06-7.09 (m, 3 Hj, 6.81-6.84 (m,2H),4.85 (t, J-4.9 Hz.2 
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H),3.84 (t, J- 4.9, 2 H), 325 (t, J« 55 Hz, 2 H), 3.04 (t, J=7.8 Hz, 2 H), 231 (t, J = 8.3 
Hz,2H), 151 (p, J ta 73,73Hz,2H), 1.59 (p,J = 8.8, 5.8 Hz, 2 H), 125-1.49 (m, 10 H), 
0.85 (t, J -73 Hz, 3 H) 
PartB 

5 Using die general method of Example 1 Part B, 2-octyl-l-[2-(3- 

phenylpropoxy)e%I]-lif-nnidazo[4^-c]qumolme (1.78 g, 4.03 mmol) was oxidized to 
provide 1.8 g of 2-octyl-l^<3-pheirylpxopoxY)e%l]- 
oxide asanoiL 
Parte 

10 Using the general memod of Example 115 PartC, 2-ocryl-lr[2-(3- 

pheoylpropaxy)ethyn-lJ£^ (1.85 g 4.03 mmol) was 

xrrm^ivA The resulting brown solid was purified by trituration with ethyl ether and 
xecrystalhzation from acetomtrflo to provide 031 g of 2-octyl-l-[2-(3- 
phenylpropoxy)etIryl]-liy-ir^ as a white crystalline solid, 

15 mipi 103.8-1043°C. 

Analysis. Calculated for CsHjgNbO: %C, 7554; %H, 835; %N, 1222. Found: %C, 
75.71; %H, 8.46; %N, 1222 

'HNMR (300 MHz, DMSO-ds) S 8.06 (d, J - 7.8 Hz, I H), 7.62 (d, J - 83 Hz, 1 H), 7.41 
(t, J- 7.8 Hz, 1 H), 731 (t, J- 7.8 Hz, 1 H), 7.05-7.15 (m, 3 H), 650 (dd, J- 5.4, 15, 2 
20 H),6.45(s,2H),4.73(1;J-4.4Hz,2H),3.80(t,J=45,2H),334(^J"55Hz,2H), 
257 (t, J = 7.8 Hz, 2 H), 239 (t, J- 7.8 Hz, 2 H), 1.85 (p,J« 73, 7.8 Hz, 2 H), 1.62 (p, J 
- 6.8, 63 Hz, 2 H), 124-1.44 (m, 10 H), 0.84 (t, J - 6.8 Hz, 3 H) 
MS (CI) for CaHaglfcO m/z 459 (MH*), 373, 285 
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Example 118 
2-Me%14-{2-[(3-phenylprop-2-ynyr)oxy]ethyl}- 

lff-imidazo[4^^]quinolin-4-ainin8 
NHj 





PartA 

Using fee general method ofExample 1 Part A, 2^-mefeyl~lff-imidazo[4,5- 
c]qumoKn--l-yl)efcanol (4.0 g, 17.6 mmol) was reacted wife propaxgyl bromide (80% in 
toluene, 5.9 mL, 52.8 mmol) to provide 3.6 g of 2-me%l-l-[2<prop-2-ynyloxy)etiryri- 
10 lH-imidazo[4^]quinoHiic as a dark brown oiL 
MS (O) for C16H15N3O m/z 266 (MH 4 ), 184 
PartB 

Using fee general method of Example 12 PartA, 2-methyl-l -[2-(prop-2- 
ynyloxy)efeyl]-lif-niiidazo[4^]q (3.6 g, 13.57 mmol) was reacted wife 

15 iodofaenzene (UmL, 14.92 mmol) at ambient temperature. After 20 hours fee reaction 

was judged complete. The solution was basified wife 5% aqueous sodium bicarbonate and 
then extracted with dichlorometfaane (3x). The organics were combined, washed wife 
water (3x), washed wife brine, dried wife anhydrous sodium sulfate, filtered and then 
concentrated under reduced pressure. Purification was completed by chromatography over 

20 silica gel (95/5 dichtoromcfeano/mgftanol) and recrystalhzation from acetonitrile to 
provide 1.94 g of 2nnefeyl-l-{2-[(3^henylpiop-2-ynyI)oxy]efty^ 
c]qmnolme as a light yeEow solid. 
MS (d) fbrCa2Hi*N 3 0 m/z 342 (MH*), 228 
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PaitC 

Using the general method of Example 1 Part B, 2-methyM - {2-[(3-phenylprop-2- 
yiiylJoxylethylJ-lH-imidazo^^^quinoline (1.0 g, 2.93 mmol) was oxidized to provide 
13 g of2-methyM-{2-[(3-phenylprotH2-yrryl>^ 
5 5N-oxide as a tan solid. 

'HNMR (300 MHz, DMSO-d«) 8 8 .94 (s, 1 H), 8.78 (d, J - 83 Hz, 1 H), 8.48 (d, J - 7.8 
Hz, 1 H), 7.79 (m, 2 H), 7.26-735 (m, 3 H), 7.09-7.18 (m, 2 H), 4.86 (t, J - 5.4 Hz, 2 H), 
434 (s, 2 Bfc 4.04 (t, J - 4 S, 2 H), 2.66 (a, 3 H) 
PaitD 

10 Using the general method of Example 115 Part C, 2-methyl- 1 - {2-[(3-phenylprop- 

2-ynyI)oxy]ethyl} - lif-hriidazo[4^]quhiolme-5N-oxide (1.05 g, 2.93 mmol) was 
amiriated The resulting tan solid was purified by trituration with ethyl ether, 
recrystaHzation from toluene, chromatography over silica gel (9872 
(fichloromethane/methanol) to provide 0361 g of 2-methyl-i-{2-[(3-pherrylprop-2- 

15 ynyI)oxy]ethyl} -U7-rimdazo[43-c]a^olm4-arnine as a white powder, mp. 
142.7-1433°C 

Asalysis. Calculated for CaHaM): %C, 74.14; %H, 5.66; %N, 15.72. Found: %C, 
7357; %H, 5.77; %N, 15.77 

*H NMR (300 MHz, DMSO-d«) 5 8.08 (d, J - 83 Hz, 1 H), 7.61 (d, J = 83 Hz, 1 H), 7.41 
20 (t, J - 83 Hz, 1 H), 738-735 (m, 3 H), 7.12-734 (m, 3 H), 632 (s, 2 H), 4.77 (t, J- 4.9 
Hz, 2 H), 436 (a, 2 H), 4.02 & J = 4 S, 2 H), 2.62 (a, 3 H) 
MS (d) for C22H20N4O m/z 357 (MH*), 243, 199 
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Example 119 
2-Methyl-l-p^-phenylpropoxy)e^ 

MH 2 




Part A 

Using the general method of Example 12 Part B, 2-mefhyl- 1 - {2-[(3^»henylprop-2- 
yiiyI)oxy]efcyl} -li^imidazo[4^]qumoImo (0.9 g, 2.636 rmnol) was hydro genatcd to 
provide 0.845 g of 2-methyl-l-[2^-pheriyIpropo:^ as 
a white solid 

l H NMR (300 MHz, DMSO-d«) 6 9.12 (s, 1 H), 8.44 (d, J « 73 Hz, 1 H), 8.16 (d, J = 7.8 
Hz, 1 H), 7.65-7.70 (m, 2 H), 7.04-7.08 (m, 3 H), 6.79-6.83 (m, 2 H), 4.85 (t, J »4.9 Hz, 2 
H),3.85(t, 1-5.4^2^,3^3(^1 = 6.4,2^,2.70(8,3^, 23 (t, J«7.8H^2H9, 
138 (p, J -636, 636 Hz, 2 H) 

PartB r 

Using flie general method of Example 1 PartB, 2-methyl-l-[2-{3- 
pheiiylpropoxy)cthyI]-l^ (0.845 g, 2.45 xnmol) was oxidized to 

provide 0.88 g of 2-metiiyl-l^^-phenylprop^^ 
5N-oxide as a glassy solid. Material was used without further purification. 
PaitC 

Using the general method of Example 115 Part C, 2-mefhyl-l-[2-(3- 
pfaenylpropoxy)etfay^l£^ (0.88 & 2.45 mmol) was 

animated. The resulting brown solid was purified by trituration with ethyl ether and 
^crystallized from toluene to provide 0396 g of2-mettyl-l^^-phen^propoxy)e&yl> 
ltf-imidazo[4,5^]quinoH as a white powder, m.p. 129.7-130.7 °C. 
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Analysis. Calculated for CaHwlfcO: %Q 7331; %H. 6.71; %N, 15.54. Found: %C, 
73.21; %H, 6.66; %N, 15.58 

*HNMR(300 MHz,DMSO-d«) 8 8.07 (d, J - 83 Hz, 1 H), 7.62 (d, J - 73 Hz, 1 H), 7.41 
(t, J - 73 Hz, 1 H), 7.22 ft J - 83 Hz, 1 H), 7.05-7.14 (m, 3 H), 6.88 (dd, J - 6.8, 2.4 Hz, 
2 H), 6.52 (s, 2 H), 4.73 (t, J - 4.9 Hz, 2 H), 3 .80 & J - 4.9, 2 H), 3.24 (t, J - 6.4 Hz, 2 H), 
2.64 (s, 3 H), 238 (t, J= 8.3 Hz, 2 H), 1.62 (p, J- 6.8, 6.4 Hz, 2 H) 
MS (CI) for CaBWfcO m/z 361 (MH*), 347, 199 



Using foe general method of Example 1 Part 2-[2-{memoxyethyI> 12Wmidazo[4,5- 
c]qumoUn-l-yl]efhanol (2.53 g, 9.33 mmol) was reacted with propargyl bromide (80% in 
toluene, 3.11 mL, 27J> mmol) to provide 2.72 g of 2-<mefooxyefoyI)-l-P-(prop-2- 
ynyloxy)efoyq-lff-innd^[4,5-c]qnmolme as an ofl. 
MS (C2) for C18H19N3O2 m/z 310 (MH 4 ), 278, 196 
PartB 

Using foe general method of Example 12 Part A, 2-{methoxyethyI>l-[2-(prop-2- 

1 

ynyloxy)c%I]-lH-iimdam (2.72 g, 1.79 mmol) was reacted with 

iodobeszene (1.1 xnL, 9.67 mmol) at ambient temperature. After 45 minutes the reaction 
was judged complete. The volatiles were removed under reduced pressure and the 
resulting oil partitioned between dichlaromefhane and 5% aqueous sodium bicarbonate. 



Example 120 
2<Mefhoxyeflxyl>l-{2-[(3-^^ 

lif-inudazo[4,5^]quM 




Part A 
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The aqueous layer was extracted with dichloromethane. The organic fractions were 
combined, washed with brine! dried with anhydrous sodium sulfate, and then concentrated 
under reduced pressure to leave a brown solid. The solid was purified by chromatography 
over silica gel (95/5 (dicHoromethane/mefhanoI) and trituration with hexane to provide 
5 239 g of 2^metIi0xyethylH-#^ 
c]quinoline as a yellow solid 
MS (d) for Ca4HBN 3 02 roiz 3 86 (MH 1 ), 354, 270 
PartC 

Using the general method of Example 1 Part B, 2-(mothoxyethyI)-l-{2-[(3- 
10 phenylprop-2-yny9^ (1.19 & 3.097 mmol) was 

oxidized to provide 124 g of 2-(meihaxyetbyl)-l - {2-[(3-phenylprop-2-ynyl)oxy]ethyl}- 
LH"-imida2o[4 f 5-c]quinolino-5N-oxido as an glassy solid. 
PartD 

Using the general method of Example 1 1 5 Part C, 2-(methoxyethyI>l-{2-[(3- 

15 phenylp^2-ynyl)^ 

mmol) was animated. The resulting brown oil was purified by chromatography over silica ' : 
gel (98/2 dichloromftthflnr/mgfhanol), recrystaHization from efbyl acetate and acetomtrile 
to provide 0379 g of2^methaxyethyl>l-{2-[(3-^ 
imidazo[4^]quinolm-4-amine as a white solid, m.p. 134,5-135.5 °C. 

20 Analysis. Calculated for CziHutWh: %C, 71.98; %H, 6.04; %N, 13.99. Found: %Q 
7231; %H, 5.98; %N, 14.29 

! H NMR (300 MHz, DMSO-d^) 5 8.09 (d, J - 83 Hz, 1 H), 7.62 (d, J - 83 Hz, 1 H), 7.41 
(t, J - 8 3 Hz, 1 H), 7.28-736 (m, 3 H), 7,18-7.24 (m, 3 H), 650 (s, 2 H), 4.82 (t, J - A3 
Hz, 2 H), 436 (s, 2 H), 4.01 ft J- 4.9, 2 H), 3.84 ft J- 6.8 Hz, 2 H), 329 (s,3H).3.23 
25 ftJ~6.8Hz.2H) 

MS (CQ for C24H24N4O2 m/z 401 (MH*), 255, 1 83 
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1 121 

2^-Me&axyetfcyl)-l-p 

li7-inudazo[4^^]qumolk4-amiiie 

f»2 




PartA 

Using die general method of Example 12 Part B, 2-(2-methoxyethyI)-l - {2-[(3- 
phcnytprop-2-ynyI)G^ (1.2 & 3.11 mmol) 9 was 

hydrogenated to provide 1.01 g of 2^-methoxye%I>l-[2^-ph^ 
10 imidazo[4 t 5-c]quixioline as an oiL 

MS (d) for Ca^Nad m/z 390 (MH 4 ), 235 
PaitB 

Usingthe general me&od of Example 1 Part B,^ 
phenylpropQxy)efhyI]-lj&^ (1.01 g, 2.60 mmol) was oxidized to 

15 provide 1,05 g of 2^-metlioxyethyI)-l-^ 
c]qumoline-5N-oxido as an brown oiL 
PartC 

Using the general method of Example 1 IS Part C, 2-(2-methoxyethyI)-l -[2-<3- 
pbcnylpropoxy)ethyI]- lif-imidazo[4^<]qxrinoline-5NK)xide (1.05 g, 2.601 mmol) was 
20 aminated. The resulting brown soUd was purified by chromatography over silica gel (98/2 
dichloromethane/methanol), recrystallization from ethyl acetate/hexane to provide 0.1 1 1 g 
of2^methoxyefhyi)-l-p-(3-pte 
as a white solid, m.p. 103.8-1 04.5°C 

Analysis. Calculated for C24B&N4O2 (RiOfe: %C, 70.63; %H, 7.01; %N, 13.73. Found: 
• 25 %C, 7038; %H, 6.80; %N, 1357 
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'HNMR (300 MHz, DMSO-dfi) 8 8.09 (d, I - 7.3 Hz, 1 H), 7.63 (d, J - 83 Hz, 1 H), 7.42 



(t, J - 6.8 Hz, 1 H), 722 (t, J - 7.8 Hz, 1 H), 7.08-7. 15 (m, 3 H), 6.89 (d, J » 5.4 Hz, 2 H), 
6.49 (3, 2 H), 4.78 (t, J - 4,9 Hz, 2 H), 3.86 (t, J » 6.8, 2 H), 3.80 (t, J - 5.4 Hz, 2 H), 3.30 
(8, 3 H), 322-3 .28 (m, 4 H), 239 (t, J - 83 Hz, 2 H), 1.62 (p, J = 83, 6.4 Hz, 2 H) 
5 MSCCI)forCMH28N4O2in/z405CMH*),373,235 



15 nnidazo[4^-c]qninoIin-l-yl]eflianol (139 g, 5.123 mmol) was reacted with propargyl 
bromide (80% in toluene, 1.7 mL, 15.37 mmol) to provide 1.6 g of 2-(ethaxyme±yI)-l- 
[2-{prop-2-ynyloxy)ctiiyl]-lif-im as an oil 

MS (O) for CisBteNjQ: m/z 310 (MH 4 ), 371, 270 
Part B 

20 Using the general method of Example 12 Fait A, 2-{e1hoxymethyQ-l-[2-(prop-2- 

ynyloxy)ethyl]-l^-imidazo[4 > 5^]quinol™ (1.5 g, 4.13 mmol) was reacted with 
iodobenzene (0.51 mL, 454 mmol) at 40 °C. After 50 mimrtes the reaction waa judged 
complete. The volatfles were removed under reduced pressure and the resulting oil was 
partitioned between dichloromethane and 5% aqueous sodium bicarbonate. The aqueous 

25 layer was extracted with dichloromethane. The organic fractions were combined, washed 



Example 122 

2^thoxymethylH-{2-[(3-phen^^ 

lH-imida2»[4^^]quinolinr4-amine 




Part A 



Using fiie general method of Example 1 Part A 2-[2-(ethoxymethyI>lff- 
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with brine, dried with anhydrous sodium sulfate, and then concentrated under reduced 
pressure to leave a brown oQ. The oil was purified by chromatography oyer silica gel 
(98/2 dichloromcthane/mftthannl) to provide 125 gof 2-(efeoxyme4yI)-l-{2-[(3- 
pheny!pTup-2-ynyI)oxy]ethyl}^ as a brown glassy solid. 

MS (d) for C24H23N3O2 tn/z 386 (MH*), 342, 272 
PartC 

Using the general mefliod of Example 1 Fart B, 2-(eftoxymethyI>l-{2-[(3- 
phenyfcrop-2-ynyO^^ (0.655 g, 1.70 rnmol) was 

oxidized to provide 0.68 g of 2^eflioxymefhyi>l-{2^(3-phenylprop- 
Lff-hmdazo[4,5^]quinoline-5N-oxide as an oiL 
PartD 

Using the general method of Example 115 Part C 2-(ethaxymethyI)-l-{2-[(3- 
phenylprop-2-ynyl)oxy]e^ (0.682 g, 1.700 

mmol) was animated. The resulting brown solid was purified by chromatography over 
' silica gel (98/Z dichloromefbane/mefhanol) to provide 0.297 g of 2^ethoxymethyl)-l-{2- 
[(3^henylpn^2-ynyl)axy]ctfcyl^^^ as a white granular 

soBd.m.p. 110.8-111.7 P C 

Analysis. Calculated for C24H24N4O2 (HiO^i: %Q 71.66 ; %H, 6.06; %N, 1353. Found: 
%C, 71.56; %H, 536; %N, 13.74 

*H NMR (300 MHz; DMSOd«) S 8.13 (d, J- 7.8 Hz, 1 H), 7.63 (d, J « 8 3 Hz, 1 H), 7.44 
(t; J » 6.8 Hz, 1 H), 728-7.36 (m, 3 H), 7.1W26 (m, 3 H), 6.67 (s, 2 H), 4.88 (t, J - 5.4 
Hz,2H), 4.81 (s, 2H), 4.38 (s, 2 H) t 4.03 (t, J- 53, 2 H), 3.55 (q, J» 6.8, 73 Hz, 2 H), 
U5(t,J-6.8Hz,3H) 

MS (d) for C24HmN402 m/z 401 (MH*) f 371, 285 
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Example 123 
2-Butyl-l-{2H;(3-pheivlprop-2-)^l)oxy]e%l}. 
. ltf-imidazo [4 ,5 -c] qmnolin-4-amine 




5 

Part A 

Using the general mefiiod of Example 1 Part A, 2^1^l-Lff4midazo[4>5- 
c]qumoKa4-yI)elhanol (5.0 g, 18.56 mmoQ was reacted wilhpropaigyl bromide (80% in 
toluene, 63 mL, 55.62 mxnol) to provide 4.02 g of 2-butyl-l -|>(prop-2-ynyloxy)ethyl]- 
10 l£r-imidazo[4 9 5-c]qoinoline as a tan solid. 

MS (O) for CiAiftO m/z 308 (MH*), 268, 220 
PartB 

Using the general method of Example 12 Part A, 2-butyl-l -[2-(prop-2- 
ynyloxy)e%l]-Lff-imidazo[4 f 5^]quixu)lme (4.0 g, 13.08 mmol) was reacted wifli 

15 iodobenzene (1.6 mL, 14.38 mmol) at 90 °C After 15 minntes&e reaction was judged 
complete. The volatQes were removed under reduced pressure and die resulting oil was 
purified by chromatography over silica gel (98/2 dicUoromedume/me&anoI) and 
recrystaUization from mixture of ethyl acetate/hexane to provide 3.1 g of 2-butyl-l -{2- 
[(3-pheny^mp-2-ynyI)oxy]e%I}-l^ as a tan solid 

20 Parte 

Using the general method of Example 1 Part B, 2-tratyl-l - {2-[(3-phenylprop-2- 
ynyI)oxy]e%l}-l^-imidazo[4^^]quinolini5 (1.0 g, 2.61 mmol) was oxidized to provide 
1.0 g of2-butyl-l-{2-[(3-pheuy^^ 
oxide as an oiL 
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PartD 

Using the general method of Example 115 Part C, 2-butyl-l-{2-[(3-phraylprop-2- 
ynyl)oxy]ethyl} -li^imidazo[4^^]qumoline-5Nn3xide (1.04 g, 2.60 mmol) was animated. 
Hie resulting brown solid was purified by trituration with ethyl ether, two times with 

S chromatography over silica gel (8/2 dichloromethane/ethyl acetate, 98/2 

(UcUoromethsne/methanoI) to provide 0.450 g of 2-butyl-l - {2-[(3-phenylprop-2- 
ynyI)oxy]e^l}-lH-inridtazo[4^<]qumolin-4HmmM as a white powder, m.p. 133-140 °C. 
Analysis. Calculated for C2jHjsN*0 <HzO) w : %C, 74.67 ; %H, 6.62; %N, 13 S3. Found: 
%C 74.65; %H, 6.60; %N, 14.00 

0 l Hl^(300MH^DMSO-^88.08(d,I-7.8Hz,lH),7.61(d,J=73H2,lH),7.41 
(t, I - 73 Hz, 1 H), 7.29-7 36 (m, 3 H), 7.17-7.24 (m, 3 H), 6.45 (a, 2 H), 4.78 ft J - 4.9 
Hz,2H),434(s,2HX4.01 ft J-4.9,2HX2J5ftJ-83Hz,2H), 1.81 (p, J-73,83 
Hz, 2 H), 1.44 (sextet, J - 73, 73, 7.8 Hz, 2 H), 0.93 ft J" 73 Hz, 3 H) 
MS (CI) for C2iH26N*0 m/z 399 (MH*), 283, 267 



15 



Example 124 

2-Butyl-l-[2-(3 -phenybpropoxy)e%I]-Lff-imidazo [4^]qumolin-4-amine 




Part A 

20 Using the general method of Example 12 Part B, 2 -butyl- 1 - {2-[(3-phenylprop-2- 

ynyl)oocy]ethyl}-lfr-imidazo[4^-e]quinolme (2.4 g, 6.26 mmol) was hydrogenated to 
provide 1.67 g of 2-bulyl-l-[2^-phenylpfopoxy)emyl]-lif-inridaro as a 

white solid. 

MS (C3) for CttHgNjO m/z 388 (MH*), 279 
25 PartB 
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Using the general method of Example 1 PartB, 2-butyl-l-[2-(3- 
phenylpropoxy)ef^ (1.68 & 4.34 xnxnol) was oxidized to 

provide 1.75 g of 2-butyl-l-[2^-pheiiylpropoxy> 
oxide as glassy solid 
5 MS (d) for C25H29N3O2 m/z 404 (MH*), 388 
PattC 

Using the general method of Example 1 IS Part C, 2-butyl-l-[2-(3- 
phenylpropoxy)ethyl]-^ (1.75 g, 4.34 nxmol) was 

aminated The resulting tan solid was purified by recrystaUizaticm from acetonitrile to 
10 provide 0.572 g of 24)trtyM-[2^3-phenylpn>pQxy^ 
amine as tan crystalline solid, m.p. 80.8-813 °C. 

Analysis. Calculated for C25H30N4O (HbO) w : %C, 73.61 ; %H, 7.56; %N, 13.73. Found: 
°/oC, 73.3; %H, 7.65; %N, 13.67 

^NMR (300 MHz, DMSO-d^) 5 8.07 (d, J - 8 3 Hz, 1 H), 7.62 (d, J - 83 Hz, 1 H), 7.41 
15 (t, J = 73 Hz, 1 H), 721 (t, J - 73 Hz, 1 H), 7.05-7.14 (m, 3 H), 6.89 (d, J - 73 Hz, 2 H), 
6.45 (s, 2 H), 4.74 (t, J - 4.4 Hz, 2 H), 3.80 (t, J- 4.9, 2 H), 324 (t, J= 5.9 Hz, 2 H),258 
ftJ«7.8Hz l 2H),239(t,J»7.8Hz,2H),1.84(p > J»73, 83Hz;2H), 1.62 (p, J-7.8, 
55 Hz, 2 H), 1.48 (sextet, J « 73, 73, 7.8 Hz, 2 H), 055 (t, J = 73 Hz, 3 H) 
MS (d) for CasHboNiO m/z 403 (MH 4 ), 213 

20 

Example 125 

142-(Bcnzyloxy)dhyI]-2-(ethoxyme%^^ 



Part A 

25 Using fhe general method of Example 1 Part B, 1 -[2-(bcnzyIoxy)cniyl]-2- 

(«^xymetiiyl>li/-imidazo[4,5^]quinolino (0324 g, 0.897 mxnol) waa oxidized to 
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provide 0338 g of l-[2^enzvloxy)e%l]-2<ethoxymethyl)-l jy-imidazo[4,5-c]quinoline- 

5N-oxide as a brown oiL 

PaitB 

Using the general method of example 115 Part C, l-[2-(benzyloxy)ethyI]-2- 
S (ctk>xymc%I)-lH-imdazo[4,5^]quinoline-5N-^de (0339 g, 0.897 mmol) was 

animated. The resulting tan solid was purified by recxystallizediromacetonimleto > 
provide 0.187 g of l-[2-(beiizyloxy)ethyI^2^ethoxy^ 
4-amine as a white powder, m.p. 1445*146.0 °C. 

Analysis, Qfrwi— * for C22H24N4O2: %C 70.19; %H, 6.43; %N, 14.88. Found: %C, 

10 6936; %H, 629; %N, 15.09 

'HNMR ^00 MHz, DMSO-d«) S 8.08 (d, J = 7.8 Hz, 1 H), 7.61 (d, J - 8.3 Hz, 1 H), 7.43 
(t. J - 6.8 Hz, 1 H), 7.19-724 (m, 4 H), 7.1 1-7.14 (m, 2 H). 6.6 (a, 2 H), 4.87 (t, J » 5.4, 2 
H).4.79 (a,2H),4.44 (s,2H),3.90(t. J -5.4, 2 H), 3.52 (q, J-6.8,6.8 Hz,2H). 1.13 (t, 
J-6.8Hz.3H) 

15 MS (CX) for C22H24N4Q1 m/z 377 (MH*), 33 1, 241 

Example 126 
l^^enzyloxy)e1byI]-2-butyl-liHniid^ 

1 




20 Part A 

Using the general memod of Example 1 Part B, 1 -[2-{bcnzyloxy)ethyl]-2-butyl- 
15-hnidazo[4^-c](niinoline (23 g, 639 mmol) was oxidized to provide 2.4 g of l-[2- 
(benzyloxy)eu^I]-24nityl-lff-iniidazo[4^]qun^ as a brown oil 

MS (CI) for C23H2SN3O2 m/z 376 (MH*), 360, 270 
25 PartB 
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Using the general method of example 1 Part C, l-[2-(beiizyloxy)etiiyl]-2-butyl-l/f- 
inudazo[4,5-c]quinoline-5N-oxida (2.4 g, 6.39 mmol) was reacted with trichloroacetyl 
isocyanate (1.45 g, 7.678 mmol) to provide 3.3 g of7/-{l-[2-(bcnzyloxy)ethyl]-2-butyl- 
lJf-imidazo[4,5-c]qufoolm-4^^^ as a brown oil. 

Parte 

Using the general method of example 1 PartD, JV-{ l-[2-(bcnzyloxy)ethyl]-2-butyl- 
l£r-imidazo[4,5^3quinoIm^yl}-2^^-tricbloroacetamide (33 g, 6.39 mmo l) was 
bydrolyzed with sodium methoxide (5 ml of 25% in methanol). The resulting tan solid 
was purified by chromatography over silica gel (98/2 dicMoromemane/methanol), 
recrystallized from methanol and dried under vacuum at 60 °C for 18 hours to provide 
0.174 g of l-p-(benzyloxy)etiiyl]-2-bu^ as a white 

solid. m.p. 133-135 °C. 

Analysis. Calculated for C23H2SN4O: %C, 73.77; %H, 7.00; %N, 1456. Found: %C 
7331; %H, 7.06; %N, 1452 

'H NMR (300 MHz, DMSC-dj) 5 8.03 (d, J « 73 Hz, 1 H), 7.60 (d, J - 83 Hz, 1 H), 739 
(t, J « 6.8 Hz, i H), 7.17-7 JA (m, 4 H), 7.10-7.12 (m, 2 H), 6.45 (s, 2 H), 4.76 (t, J - 5.4, 2 
HX 4.41 (s, 2 H), 3.89 (t, J - 4.9, 2 H), 254 ft J - 83 Hz, 2 H), 1.77 (p, J - 7,8, 7.8 Hz, 2 
H), 1.40 (sextet, J - 7.8, 73, 6.8 Hz, 2 H), 051 (t, J =» 73 Hz, 3 H) 
MS (CI) for CaEW^O m/z 375 (MET*), 242, 183 

Example 127 

l-[2-(Benzyloxy)ethyl]-2-methyl-ljy-n^ 




Part A 
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Using Hie general method ofExample 1 Part B,l-[2^enzyloxy)e%I]-2-inethyl- 
lif-imidazo [4^-c]qirinoline (6 g, 1 8.9 mmol) was oxidized to provide 63 g of l-[2* 
(benzyloxy)efhyl]-2-meihyU as a brown solid. 

Part B 

Using the general method of example 1 Part C, l-[2-(benzyloxy)ethyl]-2-metio1- 
lH-imidazo[4,5-c]quinoline-5N-oxide (6.3 g, 18.9 mmol) was reacted with trichloroacetyl 
iaocyanate (4.95 g, 2627 mmol) to provide 10.4 g of ^-{^-(benzyloxy)^ 
ltf-imidazo^S^quinofo^ as a brown solid. 

PartC 

Using the general method of example 1 Part D, l-p-(benzyloxy)cth^ 
me%l-lif-imidazo[4^]qumofo^ (10.46 g, 21.89 mmol) 

was hydrolyzed with sodium methoxids (20 mL of 25% in methanol). The resulting brown 
solid was purified by chromatography over silica gel (98/2 dicUoromethane/metiianoI) 
and dried under vacuum at 60 °C for 18 hours to provide 1.036 g of 1^2- 
(benzylcDcy)ethylj-2-me as a white solid, m.p. 

159-160°C. 

Analysis. Calculated for C20H20N4O: %C 7227; %H, 6.06; %N, 16.85. Found: %C 
72.17; %H, 5.96; %N, 16.81 

l HNMR (300 MHz, DMSO-d*) S 8.04 (d, J - 7 3 Hz, 1 H), 7.59 (d, J - 8 3 Hz, 1 H), 139 
(t; J - 8 3 Hz, 1 H), 7.15-727 (m, 4 H), 7.08-7.13 (m, 2 H), 6.49 (s, 2 H), 4.75 ft I - 5.4, 2 
H), 4.43 (s, 2 H), 3.90 (t; I - 5.4, 2 H), 2.61 (s, 3 H) 
MS (CI) for C20H20N4O m/z 333 (MH*), 243, 199 
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Example 128 
l-[2^enzyloxy)ethyl]-2^ctyl-lfr^ 




Part A 

5 Using me general method of Example 1 Part B, l-[2-(benzyloxy)etfayi]-2-octyl- 

li/-imidazo[4,5-c]qiiinoline (2.4 g, 5.8 mmol) was oxidized to provide 2.5 g of 1^2- 
(benzyloxy)euiyl]-2^x!tyl-lJr-im^ as a brown oil. 

PartB 

Using me general method of example 115 Part C, l-[2-(benzyloxy)emyl]-2-octyl- 
10 Lff-imidazo [4,5-c]quinolino-5N-oxidc (2.50 g, 5.80 mmol) was aminated. Hie resulting 
oil was purified by chromatography over silica gel (98/2 dichloromethanefaethanol) and 
recrystallized from acetomtrilo to provide 0.75 g l-p^enzyloxy)ethyl]-2-octyl-Lff- 
imidazo[4,5-c]quinolin-4-amiiw as a white powder, m.p. 1 10-1 1 1 °C. 
Analysis. Calculated for CztHmNiO: %C, 7531; %H, 756; %N, 13.01. Found: %C, 
15 7520; %H, 7.88; %N, 13.00 

'HNMR (300 MHz, DMSCWs) 8 8.03 (d, J -7.8 Hz, 1 H), 7.60 (d, J= 83 Hz, 1 H), 7.40 
(t, J "» 73 Hz, 1 H), 7.17-7.26 (m, 4 H), 7.10-7.13 (m, 2 H), 6.45 (s, 2 H), 4.76 (t, J = 45, 2 
H), 4.41 (s, 2 H), 3.88 (U - 4.9, 2 H), 253 (t; J = 7.8 Hz, 2 H), 1 .79 <p, J - 73, 73 Hz, 2 
H), 120-138 (m, 10 H), 0.85 ft, J - 63 Hz, 3 H) 
20 MS (d) for CwHwNiO m/z431 (MH 4 ), 291, 214 
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Example 129 
2-(2-Meftoxyethyl>l^i>henoxy^ 




5 ■ \ 
PartA 

Under a n i trogen atmosphere, 2-phenoxyefbylamine (17.6 ml, 0.13 mol) was added 
dropwise to a chffled (ice baft) solution of 4^hloro-3^troquinoline (21.5 g, 0.1 mol), 
trietiiylamine (21.5 ml, 0.16 mol) in (fichloromethane (500 ml). The reaction was 
10 • maintained at ambient temperature overnight Water wa& Added and the phases were • 
separated. The organic phase was dried (MgSOi), filtered, and the bulk of the solvent was 
removed under vacuum. Hexane was added and the solution was chilled in a refrigerator. 
The resulting precipitate was recovered by vacuum filtration to provide 19.1 g of 3-nitro- 
N<2-phenoxyetfayI)quinolin4-amine as a yellow solid. 

15 PartB 

3-Nitro-N^-phenoxyethyI)qm (6.0 & 19 mmo!), 5% platinum on 

carbon (1 .5 g) and ethyl acetate (300 ml) were placed in a hydrogenaiion flask. The 
mixture was shaken ov ernight under a hydrogen pressure of 40 psi (2.8 Kg/cm 2 ). The 
reaction mixture was filtered and the catalyst was washed with ethyl acetate. The filtrate 
20 was dried (MgS0 4 ), filtered, and concentrated under vacuum to near dryness. Hexane was 
added and the resulting precipitate was collected by vacuum filtration to provide 4.9 g of 
N 4 ^^henoxye%l)quinolii^3 > 4-diamine as a pale yellow solid. 

PaxtC 

. 

3-methoxypropanoyl chloride (0.86 ml, IS mmol) was added dropwise over a 30 
25 minute period to a chilled (ice bath) solution of N 4 ^-phenoxyethyI)quinolme-3 ,4-diamine 



137 



WO 02/46189 



PCTAJS01/46581 



(2.0 g, 11 mmol) in dichloromethane (100 ml). After a few hours, a precipitate formed 
The solvent volume was reduced under vacuum to near dryness and hexane (1 00 ml) was 
added. Vacuum filtration provided 2.9 g of 3-methoxy-N-{4-[(2- 
phenoxye&yl)amino]quinolin-3-yl}propanami^ as a hydrochloride salt 

5 PartD 

The product from Part C (2.9 g) and a 7.5% solution of ammonia in methanol (200 
ml) were placed in a pressure vessel. The vessel was sealed and then heated at 1 60 °C for 
6 hours. After the mixture was cooled to ambient temperature, it was concentrated under 
vacuum. The residue was partitioned between dichloromethane (150 ml) and water (150 
10 ml). The fractions were separated and the aqueous fiction was extracted with 

dichloromethane (100 ml). The organic fractions were combined, dried (MgSO*), and 
filtered. The bulk of the solvent was removed under vacuum and hexane was added to 
yield a white precipitate. Vacuum filtration provided 1.8 g of 2-(2«methoxyeftyI)-l-(2- 
phenoxyethy0-l^-imida2»[4 f 5-c]quinoline as a white solid. 

15 PartE 

3-C3doroperoxybenzoic acid (1.5 & 8.7 mmol, 60% by weight) was added in foree 
portions over a period of 20 minutes to 2^2-methoxyethyI>l^-phcnaxycthyl)-li7- 
imidazo[4,5-c]quiiioline (1.8 & 52 mmol) in chloroform (100 ml). The reaction mixture 
was maintained at ambient temperature overnight and then washed with saturated sodium 
20 bicarbonate followed by water. The organic fraction was dried (MgSO*) and concentrated 
under vacuum to near dryness. Hexane was added and foe resulting preci pi t a t e was 
recovered by vacuum filtration to yield 1.6 g of 2^-methoxyethyl>l-(2-phenoxyethyl)- 
lif.imidazo[4,5^]qumoline-5N-oxide as a light yellow powder. 

PartF 

25 Under a nitrogen atmosphere, trichloroacetyl isocyanate (0.8 ml, 6.6 mmol) was 

added dropwise to a solution of l^-metiio^^lJ-l^^henoxyediylJ-lif-imidazo^.S- 
c]quinoline-5N-oxide (1 .6 g, 4.4 mmol) in dichloromethane (100 ml) and foe reaction was 
maintained at ambient temperature for 2 hours. Ammonium hydroxide (5 drops, 7% by 
weight in methanol) was adde d and the reaction was maintained at ambient temperature 
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for an additional 2.5 days. Sodium hydroxide (10%) was added and the two phases were 
separated. The organic phase was concentrated and purified by flash column 
chromatography (silica gel, 9: 1 dichlorome fhaueAnetfcanol). Fractions containing product 
were combined, concentrated in vacuo, dissolved in boiling toluene, and treated with 
5 activated charcoal. The mixture was filtered to remove the charcoal and the filtrate was 
cooled. The resulting precipitate was recovered by filtration and dried in a vacuum oven 
(80 °Q to provide 0.68 g of 2^Hnetfaoxye%I)-l^^ 
c]quinolin-4-amine as a tan powder, m.p. 171.0-174.0°C. 

l H NMR (300 MHz, DMSO-d«) 5 8.19 (d, J « 8:1 Hz, IB), 7.64 (d, J - 8 3 Hz. IH), 7.44 
10 (W « 7^ H^IH), 729-730 (%3H^ 

638 (s, 2H), 5.01 (t, J - 5.0 Hz, 2H), 4.43 (t, J = 5.0 Hz, 2H),- 3.87 (t, r« 6.9 Hz, 2H), 334 
(s,3H),330(t,J«65Hz,2H); 

MS (CI) m/e 363 J 820 (363.1821 cakdffr . 

Anal cafcd for CaiH^Oj: C, 6939; H, 6.12; N, 15.46. Found: C, 6932; H, 6.17; N, 
15 ' 15.48. 

Example 130 
2-IsobutyM-(2-pheKKye%l> 



20 




N 4 ^-I^cnoxyediyl)qubolinc-3 > 4-dian^ (1,5 g, 5.4 mmol) and isovaleryl 
chloride (0.8 ml, 6.4 mmol) were combined and treated according to the general 
procedures of Parts C-E of Example 129. The resulting product, 2-isofcutyl-l-<2- 
25 phenoxye%I)-l#-nnidazo[4 f 5^ (1.6 g, 4.5 mmol) was dissolved in 
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dichloromethane (200 ml) and ammonium hydroxide (50 ml) was added. The reaction 
was chilled (ice bath) and/»-toluenesulfonyl chloride (0.85 g, 43 mmol) was slowly added 
over a period of 20 minutes. The cooling bam was removed and the reaction was 
maintained at ambient temperature overnight The phases were separated and the organic 
5 phase was sequentially washed with 1% aqueous sodium carbonate (3X), water, brine; 
dried (Na 2 SO*); and concentrated to near dryness in vacuo. Hexane was added to provide 
a precipitate. The solid was collected and purified by recrystallization from acetonitrile to 
yield 0.96 g ofZ-iMbutyl-l^hfinoxyemy^ M atjffl 

powder, m.p. 176.6-177.8 "C. 
10 'HNMR (300 MHz, DMSO-ds) 8 8.16 (d, J- 83 Hz, 1H), 7.63 (d, J- 83 Hz, 1H), 7.43 
(t, J - 7.6 Hz, 1H), 7.28-7.20 (m, 3H), 6.89 & J - 73 Hz, 1H), 6.81 (d, J - 8.6 Hz, 2H), 
6.49 (s, 2H), 4.98 (t, J - 4.8 Hz, 2H), 4.42 (t, J - 4.8 Hz, 2H), 2.89 (d, J - 73 Hz, 2H), 
2.40-232 (m, 1H), 1.02 (d, J= 6.6 Hz, 6H); 

,3 Cr^C75MHz,DMS(>d 3 ) 158.6, 1533, 152.4, 145.5, 1323, 130.1, 127.1, 126.9, 
15 "* 121.5,126.8,1153,114.7,66.6,44.4,353,27.1,22.4; 

MS (CI) m/e 3613017 (3613028 calcd for CaHuNA M+H); 

Anal calcd for CaHaMO: C, 7331; H, 6.71; N, 1534. Found: C, 7333; H, 636; N, 

15.79. 

20 Example 131 

2-IsopTopyl-l-(2-phen0xyethyl^ 




25 ^^-PhenoxyemylJquinoline-S.+^iamine (2.0 g, 73 mmol) and isobutyiyl 

chloride (03 ml, 8.6 mmol) were combined and treated according to the general procedure 
described in Example 130. Recrystallization from acetonitrile provided 0.82 g of 2- 

140 



WO 02/46189 PCTAJS01746581 

isopropyl-1 -(2-phenoxyethyI)-lir-iniidazo[44^]quinolin^aiiime as a tan solid, m.p. 
229-231°C. 

'H NMR (300 MHz, DMSO-d«) 5 8.17 (d, J = 7 3 Hz, 1H), 7.65-7.62 (dd, J = 83, 1.1 Hz, 
1H), 7.464.40 (dt, J - 8.2, 1.1 Hz, 1H), 7.29-7.20 (m, 3H), 6.90 (t, J « 7 3 Hz, IB), 6.81 
5 (d, J - 7.8 Hz, 2H), 6.46 (s, 2H), 5.01 (t, J-4-9 Hz, 2H), 4.42 (t, J = 4.9 Hz, 2H), 3.54 
(septet, J - 6.8 Hz, 1H), 1.41 (d, J - 6.8 Hz, 6H); 

,5 C NMR (75 MHz, DMSO-dj) 1593, 158 J, 1523, 145.4, 132.6, 130.1, 126.84, 126.78, 
1213, 120.7, 1153, 114.6, 663, 44.1, 25.2, 21.8; 
MS (0) m/e 347.1872 (347.1872 calcd for CziH^O, M+H); 
10 Anal calcd for C21H3ZN4O: C, 72.81; H, 6.40; N, 16.17. Found: C, 72.48; H, 639; N, 
1630. 

Example 132 

2-Butyl-l -{2-phenoxyethyI)- liT-iiriidazo[43^]quinolin4-ainine 

15 




N 4 ^-Phenoxyotiiy5q^oIin&-3,4-<iiam^ (2.0 g, 72 mmol), xylenes (150 ml), 
and trimethylorthovalerate (2.5 ml, 14 3 mmol) were combined under an atmosphere of 

20 nitrogen andheated at reflux temperature for 4 days. The external heat was increased and 
approxi mately 3 5 ml of xylenes was removed by distillation. The reaction was slowly 
cooled to room temperature and a precipitate formed. The solid was recovered by vacuum 
filtration to yield 2.4 g of2-butyl-l^^henoxyetbyI>^ as a 

light tan crystalline solid. 

25 2-Butyl- 1 -(2-phenaxyetIiyI)- l/^imidazo[4,5-c]quinolino was treated according to 

the general procedures described mparts E and F of Example 129. A final recrystallization 
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from acetonitrile provided 0.93 g of 2-4^1-1 ^-phenc^efliyI)-lif-iinidazo[4,5- 
c]quinoIin-4-amine as white needles, m.p. 168.3-1 69 J °C. 

l H NMR (300 MHz, DMSO-d«) 5 8.16 (d, J » 8.1 Hz, IH), 7.63 (d, J - 8.3 Hz, 1H), 7.43 
(t, J - 7.6 Hz, 1H), 728-720 (m, 3H), 6 JO (t, J - 7.4 Hz, 1H), 6.82 (d, J - 83 Hz, 2H), 
5 6.47 (s, 2H), 4.97 (t, J- 4.8 Hz, 2H), 4.43 (t, J - 4.8 Hz, 2H), 3.00 (t, J = 7.7 Hz, 2H), 1.86 
(m, 2H), 1.47 (m, 2H), 036 (t, J - 73 Hz, 3H); 

l3 C NMR (75 MHz, DMSO-d«) 1583, 154.6, 1523, 145.6, 1323, 130.1, 126.8, 1213, 
120.7, 1152, 114.6, 66.7, 44.4, 293, 262, 213, 13.6; 
MS (GQ m/e 3612032 (3612028 calcd for CaEfcMA M+H); 
10 Anal calcd for CjjHz^O: C, 7331; H, 6.71; N, 15341 Found: C, 73.15; H, 6.69; N, 
1537*. 

Example 133 

l-<2-Fheno^e%l)-2-(plu^^ 

15 ' 




According to the general procedure described in, Part C of Example 129, 
phenoxyacctyl chloride (12 ml, 8.6 mmol) was reacted witttK 4 -^- 
20 phenaxyetfayQqi^ (2.0 & 12 nxmol). The product of this reaction was 

treated according to the general procedures described in Farts D-F of Example 1 29. 
Recrystallizatioii from acetonitrile provided 0.65 g of the final product, l-(2« 
phenoxyetfayl)-2^henoxymethyl> as a tan powder, 

nup. 168^-170-0°Q 

25 ! H NMR (300 MHz, DMSO-d^) 8 8.25 (d, J - 7.9 Hz, IH), 7.64 (dd, J - 8.3, 1.0 Hz, IH), 
7.47 (m, IH), 7.38-7.14 (rn, 7H), 7.01 (t, J - 7.3 Hz, IH), 6.89 (t, J * 73 Hz, IH), 6.81 (d, 
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J = 7.8 Hz, 2H), 6.69 (a, 2H), 5.53 (s, 2H), 529 (t, J« 5.0 Hz, 2H), 4.48 (t, J=» 5.0 Hz, 
2H); 

U CNMR(75 MHz, DMSO-dfi) 158.5, 152.7, 149.2, 146.1, 134.1, 1302, 130.1, 127.6, 
127.0, 126.9, 122.0, 121.6, 121.5, 121.4, 1153, 115.1, 114.7, 66.6, 62.7,45.0; 
5 MS (CI) m/e 411.1813 (411.1821cakd for CisH^Oz, M+H); 

Anal calcd for CjsEfcNto C, 73.15; H, 5.40; N, 13.65. Found: C, 73 36; H, 5.30; N, 
13.66. 

Example 134 

10 2^4-Methoxyb cnzyl)-l -(2-phenoxyethyl)- lif-imidazo [4,5^]quinolin-4-amine . 




According to the general procedure described in Part C of Example 129, 4- 
15 methoxyphenylacetyl chloride (12 mi, 7 3 mmol) was reacted with N*-(2- 

phenoxyeliryl)qurnoline-3 ) 4Hhanrine (2.0 g, 72 mmol). Hie product of mis reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
RecrystnlKration from acetonitrile provided 1.1 g of me final product, 2-(4- 
methoxybenzyl)-l^-phenoxye%I>l^-nmdaz as a tan solid, 

20 m.p.201.0-203.6°C. 

1 HNMR(300 MHz, DMSO-d«) 8 8.15 (d, J- 8.1 Hz, IB), 7.63 (d, J - 8.3 Hz, 1H), 7.43 
(t, J- 7.6 Hz, 1H), 726-7.18 (m, 5H), 653-6.87 (m, 3H), 6.74 (d, J - 82 Hz, 2H), 6J8 
(s, 2H), 4.89 (t, J =■ 5.1 Hz, 2H), 4.40 (s, 2H), 424 (t, J - 5.1 Hz, 2H), 3.70 (s, 3H); 
MS (CD m/e 425.1948 (425.1978 calcd for CuHa^O* M+H); 
25 Anal calcd for CmHmN^Oi: C, 73.57; H, 5.70; N, 1320. Found: C, 7325; H, 553; N, 
13.06. 



143 



WO 02/46189 



PCT/USO 1/46581 



Example 135 

2-Cyclopentyl- 1 -{2-phenoxyethyl)-lir-imida20 [4,5-c]quinolm-4-amme 




5 

rf.(2-plimB[yefhyl)ojnta^ 
cyolopentanecaibonjd chloride (1.1 ml, 8.6 rnmol) were combined and treated according to 
the general procedure described in Examplel30. Recrystallization from acetoirhrilo 
provided 1.4 g of 2<ydopentyl-l-(2-ph^ 
10 as a tan solid, nup. 216.0-217.9 o C. 

'H NMR (300 MHz, DMSO-d«) 5 8.17 (d, J - 8.1 Hz, 1H), 7.63 (d, J - 8.2 Hz, 1H), 7.43 
(t, J - 7.6 Hz, 1H), 7.28-7.20 (m, 3H), 6.90 (t, J - 73 Hz, 1H), 631 (d, J ° 83 Hz, 2H), 
6.46 (a, 2H), 5.02 (t, J~4.9 Hz, 2H). 4.42 (t, J = 4.9 Hz, 2H),3.60 (pentet, J- 8.2 Hz, 
1H), 2,18-1.67 (m,8H); 

. 15 ,3 C NMR (75 MHz, DMSO-dfi) 158.5, 1583, 1524, 144.6, 133.0, 130.1, 126.8, 1213, 
120.8, 1 153, 1 14.7, 663, 442, 36.1, 323, 253; 
MS (CO m/e 3732030 (373.2028 calcd for CbHjsNA M+H); 
Anal calcd for CbHmt^O: C 74.17; H, 6.49; N, 15.04. Found: C 74.18; H, 639; N, 
15.08. 
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Example 136 
2-[(2-Methoxyethoxy)me1hyl]-l^^hen^^ 




5- 

^<2i>henoxye%I)<^oline-3,4Hiianrine (2.0 & 72 nrmol) and 2-{2- 
mcthoxyetiioxy)acetyl chloride (1 3 g, 8.6 mmol) were combined and treated according to 
the general procedure described in Examplel30. RecrystaHization trom methanol 
provided 1.6 g of 2-[(2-methc*yethc^)methyI]-l ^^h^cccyethyl)-li7-nnidazo[4,5- 

10 c]<r^o^-4-amiiie as white needles, m.p. 170.0-171 .5°C. , 

'HNMR (300 MHz, CDCb) 5 8.06 (dd, J - 83, 1.0 Hz. 1H), 7.82 (dd, J - 8.4, 1.0 Hz, 
1H), 7 35-730 (m, 1H), 735-729 (m, 1H), 726-7.18 (m, 2H), 6.92 (t,J- 7.4 Hz, 1H), 
6.79 (dd, J - 8.7, 0.9 Hz, 2H), 5 37 (a, 2H), 5.07 (t, J - 5.9 Hz, 2H), 5.00 (a, 2H), 4.47 (t, J 
» 5.9 Hz, 2H), 3.71 (m, 2H), 335 (m, 2H), 331 (s, 3H); 

15 U C NMR (75 MHz, CDC13) 158.9, 1523. 1503, 1462. 1352, 1303, 1283, 1282, 127.6, 
123.1, 1222, 120.6, 116.1, 115.1, 72.1, 702, 66.6, 663, 593, 45.6; 
MS ((^m/e 393.1912 (393.1927 calcd for CaH2jN 4 03,M+H); 
Anal calcd for Q22H24N4O3: C, 6733; H, 6.16; N, 1427. Found: C, 67.62; H, 624; N. 
1437. 

20 
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10 . 



15 



Example 137 
2<tyclopropylmethyl)-l-(2-phraa^ 



provided 0.86 g of 2^c7cIopropylmdIiyIHK2-pto 
4-Bmine as a white solid, m.p. 191.7-192.6°C. . • 

, HNMR(300MHz,DMSO-d s ) i 8 8.17 (d, J -7.5 Hz, 1H),7.63 (dd, J-8.3, 1.1 Hz, 1H), 
7.46-7.41 (m, 1H), 728-7.19 (m, 3H), 6.89 (t, J = 73 Hz, 1H), 6.79 (d, J- 7.8 Hz, 2H), 
6.49 (s, 2H), 4.98 (t, J - 5.0 Hz, 2H), 4.42 (t, J - 5.0 Hz, 2H), 2.99 (d, J - 6.7 Hz, 2H), 
1.40-126 (m, 1H), 0.55 (m, 2H), 032 (m, 2H); 

"CNMRC75MHz,DMSO-d^ 158.6, 154.1, 152.4, 145.5. 133.1, 130.1, 127.0, 1265, 
121.5, 120.8, 1 152, 114.7, 72.1, 66.6, 44.5, 31.1, 9.0, 4.6; 

Anal calcd for CnHaN^O.l HjO: C, 7335; H, 621; N, 1535. Found: C, 7323; H, 
63 1;N, 1537. 
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Example 138 
2^<^lopmtyle%IH-(2-phmoxyethy^ 




According to the general procedure described in Part C of Example 129, 3- 
cyclopentylpTOpicmyl chloride (1 J ml, 8.6mmoI) was reacted with N*-(2- 
phenoxyemyI)quinoline-3,4^amine (2.0 g, 72 mmol). The product of this reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
10 ■ Recrystalhzatian from acetonitrile provided 0.44 g of the final product, 2-(2- - » 
cyclapcntylethyl)-l-(2-phenacxyett^^ as a white 

powder, m.p. 165.0°C 

l H NMR (300 MHz, DMSO-d«) 5 8.17 (d, J - 8.0 Hz, 1H), 7.64 (dd, J - 8 5, 0.80 Hz, 1H), 

7.44ft J-7J Hz, 1H), 129-120 (m, 3H), 6 JO (t, J=75 Hz, 1H),6.81 (d, J = 75Hz, 
15 2H),6.60(s,2H),4.97ftJ-4.6Hz,2H),4.44(t,J=4.6Hz,2H5,3.()0(t > J»7.6Hz, 

2H), 151-1.77 (m, 5H), 1.64-1.48 (m, 4H), 120-1.14 (m, 2H); 

,3 CNMR(75 MHz, CDCI3) 1582, 155.0, 1515, 144.7, 133.6, 1295, 1275, 127.4, 127.0, 

122.6, 1215, 1195, 1155, 1145, 66.0, 45.7, 39.8, 33.9, 325, 26.4, 245; 

MS (d) m/e 4012336 (4012341 calcd for CjjHj^O, M+H); 
20 Anal calcd for CisHasN^O: C, 7457; H, 7.05; N, 1359. Found: C, 74.67; H, 7.1 1; N, 

1357. 



147 7 



WO 02/46189 



PCT/US01/46581 



Example 139 

1 ^2-Phenoxye%l)-2-totrahydrofuran-3 -yl- ltf-imidazo[4,5-c] qmnolm-4-amine 




5 

N*-{2-plienoxyethyI) qumolme-3 ,4-diaminc (1.6 g, 5.7 mmol) and tetrahydrofaran- 
3-caibonyl chloride (0.98 ml, 73 mmol) were combined and treated according to the 
general procedure described in Example 130. RecrystaHization from acetonitrOe provided 
03 g of l-(2-phenoxyemyl)-2-t6trahyto as 

10 atansolid,m.p.235.9-2363 0 C. ' 

'HNMR (300 MHz, DMSO-ds) 5 8.18 (d, J- 7.8 Hz, 1H), 7.63 (dd, J = 83, 1.0 Hz, 1H), 
7.44 (dd, J = 7.6, 1.0 Hz, 1H), 739-730 (m, 3H), 6 30 Qt, J - 73 Hz, 1H), 6.81 (6,1=73 
Hz, 2H), 6.49 (a, 2H), 5.05 (t; I - 4 3 Hz, 2H), 4.42 (t, J - 4 3 Hz, 2H), 434 (m, 1H), 4.04- 
3.98 (m, 3H), 332-3.87 (m, 1^)330-230 (m, 2H); 

15 13 C NMR (75 MHz, DMSO-d«) 158.6, 1553, 152.4, 1453, 1333, 130.1, 127.0. 1265, 
121.6, 1203, 1153, 114.7,72.1, 68.0, 663,44.4,36.0,32.4; 
MS (d)m/e 375.1808 (375.1821 calcd for QbHjjN,^ M+H); 
Anal calcd for CnHzWVO^ HaO: C, 69.73; H, 538; N, 14.78. Found: C, 69.90; H, 
531; N. 1430. 
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Example 140 
1 ^-PhenoxyethyI)-2-pheiryI-lif-im 




5 

According to the genual procedure described in Part C of Example 129, benzoyl 
chloride (1 .0 ml, 8.5 mmol) was reacted with N*-{2-phenaxyethYl) qtrinoline-3 ,4-dianrine 
(2.0 g, 7.2 mmol). The product of this reaction was treated according to the general 
procedures described in Parts D-F of Example 129. Recrystallization from methanol 
10 provided 0.74 g of the final product, l^-phenoxye%I>2-phenyl-Lff-nnidazo[4,5- 
c](nunolm-4-amine, as a tan solid, m.p. 1823-1 84.6°G 

'H NMR (300 MHz, DMSO-dj) 5 8.21 (d, J - 73 Hz, 1H), 7.83-7.79 (m, 2H), 7.68-7.58 
(m, 4H), 7.48 (U = 73 Hz, 1H), 729 (t, J - 7 J Hz, 1H), 7.16 (m, 2H), 6.85 (t, J = 73 
Hz. 1H), 6.68 (m, 4H), 5.02 (t, J - 5.1 Hz, 2H), 4 33 (t J - 5.1 Hz, 2H); 
15 U CNMR(75 MHz.DMSO-d,) 1582, 153.6, 1525, 146.0, 133.6, 131.1, 1303, 1303, 
130.r, 1293, 1275, 1273, 127.1, 1215, 121.6, 1212, 1 15.4, 114.7, 66.1, 45.6; 
MS (CI) m/e 381.1703 (381.1715 calcd for CmHuNiO, M+H); 
Anal calcd for CWBaoWWiS HaO: C, 74.88; H, 537; N, 1435. Found: C. 74.42; H, 
5.10; N, 14.48. 

20 
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Example 141 

4-{[2^4-Ammo-lH-imi^ 




5 

Part A 

2<l*inudazo[4^^]qTxmoln^ (3.0 g, 12.4 mmol) was added to a 

s&ring mixture of a-bromo-^-tplim itrile (3.0 g, 15 J mmol), sodium hydroxide (40 ml, 
50%), (Hchlaromethane (40 ml), and benzyltrimethylammon^ chloride (0.02 g, 0.1 1 

10 mmol). The reaction was maintained for 72 hours and then diluted with dichloromethane 
(100 ml) and water (100 ml). Hie phases were separated and the aqueous phase was 
extracted with additional dichloromethane (100 ml). The organic fractions were 
combined, washed with water, dried (MgS0 4 ), filtered, and concentrated in vacuo. The 
residue was purified by flash cohmm chromatography (silica gel, 9 A 

15 dicUoromethane/methanol, Rf 0,48) to provide 
c]quinolii^l-yI)butoxy]metityl}benzDnitrile. 

Part B 

3-Chloroperoxybenzoic acid (L2 g, 7.5 mmol, 60% by weight) was slowly added 
20 to a solution of 4-{P<l#-imidazo[4,5^] (2.6 g, 

73 mmol) in chloroform (70 ml). The reaction was maintained for 2 hours and then 
sequentially washed with saturated sodium bicarbonate (200 ml), water (2 X 100 ml); 
dried (MgSCU); filtered; and concentrated to provide 2.7 g of the 5N-oxide product 
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PartC 

,p-Toluenesulf6^yl chloride (1.43 & 7.5 xmnol) was slowly added over a 20 minute 
period to a chffled (0 °C) mixture ofthe product from Part B (2.7 g, 73 mmol), 
concentrated ammonium hydroxide (10 ml) and dichloromethane (20 ml). Monitoring by 

5 thin layer chromatography (9:1 dichloromethaneAnethanol) indicated that the reaction was 
complete within minutes. The reaction was warmed to ambient temperature and the 
phases were separated. The organic phase was sequentially washed with sodium 
carbonate (3X), water, and brine; dried (NaiSO^; and concentrated fn vacuo. Purification 
ofthe resulting brown oil by flash column chromatography (silica gel, 92/8 

10 dicUoromethane/methanoI) followed by multiple recrystallizations from ethyl 
acetate/hexane yielded 0.45 g of 4-{p^4-amino-lJ74ri 
yI)butoxy]methyl}benzonitrile as a tan powder, m.p. 160.0-161.0°C 
l HNMR (300 MHz, DMSO-d^ S 8-41 (s, 1H), 8.20 (d, J» 73 Hz, 1H), 7.67 (m, 3H), 
7.44 (t, J « 7.3 Hz, 1H), 731-721 (m, 3H), 6.72 (s, 2H), 526 (broad s, 1H), 4.54 (s, 2H), 

15 4.02-3.91 (xn, 2H), 2.07 (m, 2H), 0.87 ft J - 73 Hz, 3H); 

13 CNMR(125MHz,DMSO-<W 1522, 1452, 143.8, 140.1, 132.4, 132.0, 1273, 126.6, 

126.4, 121.0, 1203, 118.7, 115.0, 110.0; 

MS (EI) m/e 371.1754 (371.1746 calcd for CaPwNaO); 

Anal calcd for CnHwNsO: C, 71.14; H, 5.70; N, 18.85. Found: C, 70.78; H, 5.65; N, 
20 1831. 
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Example 142 

4^{[(2^2^4-Anuno-l#^ 




5 

(220-2^1i?-iniida2»[4,5^ (136 g, 53 mmol) was reacted 

according to the general procedures described in Parts A and B of Example 14 1 to provide 
1.60 g of the 5N-oxide product 

Trichloroacetyl isocyanate (0.77 ml, 6.5 mmol) was added dropwise to a solution 

10 of the 5N-oaride (L60 g) and dichloromethane (25 ml). The reaction was maintained 

overnight and then concentrated in vacuo. The resulting red oil was dissolved in methanol 
(25 ml) and sodium methoxide (4.0 ml, 21% in methanol) was added dropwiso. The 
reaction was maintained for 23 days. The solvent was removed in vacuo and the crude 
product was purified by flash column chromatography (silica gel, 92/8 

1 5 dichloromefhane/methanol) followed by tecxystallization from methyl acetate to yield Ar 
({[(2R)-2-(4-axnh^ as a 

white solid. The enantiomeric excess (ee) of the final product was determined to be 
greater than 99% based on liquid chromatography (column: CHERALCEL® OD-RH; 
eluenfc 90/10/02 pentane/oawthanol/triefl^lamme; flow rate 2 ml/mm, R* 7.8 minntes). 

20 ! HNMR (500 MHz, DMSO-d«) 5 839 (s, 1H), 8.20 (d, J « 7.8 Hz, 1H), 7-69 (d, J» 8.1 
Hz, 2H), 7.63 (dd, J - 8.3, 1.1 Hz, 1H), 7.45-7.42 (m, 1H), 731 (d, J - 8.1 Hz, 2H), 703 
(m, 1H), 638 (s, 2H), 527 (hroad s, 1H), 437 (s, 2H), 4.03 (dd, J - 103, 6.8 Hz, 1H), 
3S3 (dd, J -103, 3.9 Hz, 1H), 2.09 (m, 2H), 0.89 (t, J - 73 Hz, 3H); 
Anal calcd for C22H21N5O: C 71.14; H, 5.70; N, 18.85. Found: C, 71.00; H, 5.66; N, 

25 18.64. 
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Example 143 

4^{[(2iS>2-(4-Aini^^^ 



5 




(2S)-2Klir-imd^ (13 g) was reacted according 

to the general procedure described in Example 142. Reciystallization of the final product 
from ethyl acetate/hexanes provided 02 g of 4^{[(2*S)-2^4-amino-lff-mridazo[4 t 5- 

10 c]qmnoKn-l-yl)butyl]oxy}mefhyI)ben2^ as a white solid. The enantiomeric excess 
(ee) of flie final product was determined to be greater than 99% based on liquid 
chromatography (column: CHIRALCEL© OD-RBt eluent 90/10/02 
pentane/me&anol/triediylamme; flow rate 2 mlAnin, R* 8.7 minutes) . 
'HNMR (500 MHz, DMSO-ds) 8 8.40 (a, 1H), 8.20 (d, J- 8.0 Hz. 1H), 7.70 (d, J-83 

15 Hz, 2H), 7.63 (dd, J - 83, U Hz, 1H), 7.46-7.41 (m, 1H), 731 (d, J - 83 Hz, 2H), 733 
(m, 1H), 6.62 (s, 2H), 537 (broad a. 1H), 437 (a, 2H), 4.04 (dd, J- 103, 6.7 Hz, 1H), 
333 (dd, J -103, 33 Hz, 1HX 2.10 (m, 2H), 0.88 (t, J - 73 Hz, 3H); 
Anal calcd for CaHjiNjO: C, 71.14; H, 5.70; N, 18.85. Found: C, 71.10; H, 538; N, 
1836. 
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Example 144 

2^-Methoxye%I)-l-P 



Piopargyl brcmudo(10.0ml, 89.8mmoI, 80 % in toluene) and 
bcnzyltrnnc^lanuaoniuni chloride (0.60 g, 32 mmol) were dissolved in dichloromefeane 
(130 ml). The solution was treated wife sodium hydroxide (130 ml, 50 % w/w in water). 

2- |>{2-Meth0xye^ (20.0 g, 73.7 mmol) was 
added and the mixture was vigorously stirred for 18 hours. Thin layer chromatography 
(9/1 chlorofbim/methanol) indicated complete conversion. The »>«»^f«^ was diluted wife 
water (200 ml) and fee phases were separated The aqueous fiaction was extracted wife 
additional dichloromethane (3 x 150 ml). The combined organic fractions were washed 
wife brine (100 ml), dried (Na 2 S0 4 ), filtered and concentrated to yield 22.7 g of 2-(2- 
mefeoxyefeyi>H2-<pr^ as an orange 
solid; 

! H NMR (300 MHz, DMSO-d«) 5 9.15 (a, 1H), 8.40 (m, 1H), 8.15 (m, 1H), 7.73-7.64 (m, 
2H) t 4.89 (t, J» 5.3 Hz, 2H), 4.10 (d, J-2.4 Hz, 2H), 3.95 (t, J« 5.1 Hz, 2H), 3.89 (t, J- 
6.9 Hz, 2H), 336 (t, J - 2.4 Hz, 1H), 332 (s, 3H), 3.27 (t, J- 6.9 Hz, 2H). 
PaitB 

2^MefeoxyefeyO-l-P-0™p-2-ynyloxy)c^ 
(22.7 g, 73 .4 mmol) was dissolved in chloroform (3 00 ml) and chilled in an ice water bafe. 

3- Chloroperaxybenzoic add (17.0 g, 127 3 mmol, 77 % max) was added in small portions 
over 30 minutes. Analysis by thin layer chromatography (9/1 chloroform/mefeanol) at 30 
minutes indicated feat there was still starting material present Additional 3- 
chloroperoxybenzoic acid (7.00 g, 52.7 mmol, 77 % max) was added. After 2 hours, fee 
reaction was wanned to ambient temperature and quenched by fee addition of saturated 




/ 



Part A 



154 



WO 02/46189 



FCT/US01/46581 



sodium bicarbonate (100 ml). The aqueous and organic fractions were separated and the 
aqueous fraction was extracted with additional chloroform (2 x 50 ml). The combined 
organic fractions were washed with water (100 vol), brine (100 ml); dried (NaiSCU); 
filtered; and concentrated in vacuo to provide a dark orange solid. *H NMR indicated less 
5 than 5 % 3-chIorobenzoic acid in the crude product The material was used without 
farther purification. 

■H NMR (300 MHz, DMSO-d*) 5 8 36 (s, 1H), 833 (d, J « 7.7 Hz, lH) t 7.99 (d, J = 73 
Hz, 1H), 738-730 (m, 2H), 4.40 (t, J - 4.8 Hz, 2H), 3.63 (d, J - 2.1 Hz, 2H), 3.47 (t;J» 
45 Hz, 2H), 3.40 (t, J= 63 H* 2H), 2.88 (t, J - 2.0 Hz, 1H), 2.84 (s, 3H), 2.78(t,J»63 
10 Hz,2H). 
PartC 

Under an atmosphere of nitrogen, 2-p-methoxyettyl)-l-p-(prop-2- 
ynybxy)ethyI]-lJ^imidazo[4^]qumoli^ (1.57 g, 4.83 mmol) was dissolved 

in dichloromethane (25 ml). Trichlaroacetyl isocyanate (0.80 ml, 6.71 mmol) was added 

15 dropwise via syringe. The reaction was stirred for 1 hour and then the volatiles were 

removed in vacuo. The resulting residue was treated with methanol (15 ml) forming an 
orange suspension. A solution of sodium methoxide (25 % in methanol) was added slowly 
via syringe. The reaction became a dark orange solution. After 1.5 hours the reaction 
was quenched by the slow addition of saturated ammonium chloride solution (10 ml). The 

20 methanol was removed in vacuo. The aqueous residue was extracted with 

dichloromethane (3 x 10 ml) and the organic fractions were combined and washed with 
water (10 ml) and brine (10 ml). The solution was dried (NajSCk), filtered and 
concentrated in vacuo to yield the crude product as an orange solid. Recrystallization 
from propyl acetate provided 0.78 g of 2-{2-methoxyethyI)- 1 -[2-(prop-2-ynyloxy)ethyl]- 

25 Lff-inudazo[4^]qumoKn-4-amine as off-white crystals. 

! H NMR (300 MH* DMSOhW 8 8.05 (d, J « 73 Hz, 1H), 7.61 (d, J - 72 Bz, 1H), 7.42 
(t, J - 7.8 Hz, 1H), 723 (t, J - 73 Hz, 1H), 6.44 (bs, 2H), 4.78 (t, J - 52 Hz; 2H), 4.1 1 (d, 
J-23 Hz,2H), 351 (t, J- 53 Hz; 2H), 3.83 (t, J-6.7Hz, 2H), 337 (t; J-16Hz, 1H), 
330 (s, 3H), 320 (t, J - 6.8 Hz, 2H); 

30 MS(0)m/e325(M+H); 

Anal calcd for CisHzoN^: C, 66.65; H, 621; N, 1727. Found: C, 6634; H, 6.05; N, 
16.96. 
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t 

Example 145 

2-methyM-(2-{[(2^ 

8QU210 




5 

Part A 

Using the general method of Example 1 Part B, 2-<2-methyl- lif-fmiria/o [4,5- 
c]quinolm-l -yl) ethyl acetate (12.0 g, 44.56 mmol) ma oxidized to provide 8.7 g of 2-(2- 
me^l-5^do-Lff-nnidazo[4^^]qnmolin-l-yI)ethyl acetate as a brown solid. Material 
10 wss used without fttrihei purification* 
Part B 

A dried round bottom flask was charged with a stir bar, 2^-methyl-5-oxido-Lff- 
imidazo[4^]quinolin-l-yl)ethyl acetate (8.7 g, 30.49 mmol), anhydrous 
dimethylfonnamide (80 mL), and anhydrous toluene (100 mL) under nitrogen. To this 

IS brown mixture was added phosphorus oxycUoride (3.1 n&) by syringe at 

temperature. The reaction solution cleared in a couple of minutes and a slight exothenn 
was observed. The reaction was judged to be complete after 30 minutes. The volatilos 
were removed under reduced pressure. The resulting brown solid was partitioned between 
dichloromethane and 4% aqueous sodhnn bicarbonate to a pH of ~8. The aqueous layer 

20 was extracted with dichloromethane (5x). The organic fractions were combined, dried 
with anhydrous sodium sulfite, concentrated under reduced pressure and dried overnight 
at ambient temperature under reduced pressure to provide 92 g of 2-(4-chloro-2-me4yl- 
lif-imida^^^^quinolin-l-yl^yl acetate as a brown oiL 
MS (CI) for CtsHKCINjOa xn/z 304 (MH*), 262, 218 
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PartC 

Around bottom flask was charge with a stir bar, 2-(4-chloro-2-methyl-l-ff- 
imidazo[4,5^]qamolitt-l-yI)e&yl acetate (92 g, 30.5 mmol), methanol (200 xnL) and 
potassium carbonate (0.4 & 3.0 mmol). The reaction was judged complete after stirring 

5 for 5 hours at 26 °C. The solution was partitioned between chloroform and brine. The 
organic layer was removed and the aqueous fraction extracted with chloroform (6x), The 
organic fractions were combined, dried with anhydrous sodium sulfate and concentrated 
under reduced pressure to approximately 200 mL when crystallization was observed. The 
solution was stoppered and maintained at ambient temperature for 24 hours. The resulting 

1 0 fine white crystals were collected by filtration to provide 4.49 g of 2-(4-chloro-2-methyl- 
Lff-imidazo[4^]qumolin-l-yl)ethanoL' 
MS (CI) for C13H12CIN3O m/z 262 (MH*), 218 
PartD 

Around bottom flask was charge with a stir bar; 2<4^chIoro-2-methyl-LH r - 
15 imidazot4 > 5^]qumoKn-l-yi)eflianol (3.9 & 14.9 mmol), dichloromethane (125 mL), 

aqueous sodium hydroxide (50%, 125 mL), benzyhrimethylammoninm chloride (0.55 g, 
0.003 mmol) and stirred vigorously at ambient temperatnre. To this mixture was added 
cinnamyl bromide (8.8 & 44.71 mmol) as a solid After 45 minutes the solution was clear 
and die reaction was judged complete. The solution was poured into ice water (200 mL), 
20 the organic layer separated and was drawn ofE. The aqueous solution was extracted with 
dichloromethane (4x). The organic layers were combined, washed with brine, dried with 
anhydrous sodium sulfate, and concentrated under reduced pressure. The resulting orange 
oil was purified by chromatography over silica gel (dichl o rom eth ane, followed by 98/2 
dicM orom e th ane/methanol). The resulting oil was triturated with ethyl ether and the 
25 resulting solid was collected by filtration and dried to provide 422 g of 4-chloro-2- 
methyl-l^-{[(2E>3i)henylpro^ as a 

white solid 

MS (d) for CsEbClNaO m/z 378 (MH*), 262, 228 
PartB 

30 4-Chton>-2Hmethyi-^ 

cjqumoline (2.12 g, 5.61 mmol), was combined with an ammonia/methanol solution (7%, 
70 mL) in a bomb and heated to 150 °C for 16.5 hours and cooled to ambient temperature. 
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Analysis indicated that the reaction was incomplete. The solution was concentrated under 
reduced pressure to - 10 mL, diluted with ammonia/methanol (7%, 50 mL) and reacted in 
a bomb at ISO °C for 8.5 hours to complete the reaction. Tie solution was partitioned 
between dichloromethane and saturated aqueous sodium bicarbonate and the organic layer 

5 removed The aqueous layer was saturated with sodium chloride and extracted with 
dichloromethane (3x). The organic fractions wore combined, dried with, anhydrous 
sodium sulfate and concentrated under reduced pressure. The resulting brown solid was 
recrystalized from methanol to provide 0.963 g of2-medryl-l-(2-{[(2E)-3-plienylprcip-2- 
enyF]oxy} eu^I)-liy-inridazo[4^^]qmnolin-4-ariurie as a white solid, m.p. 111.8-1 12.5 

10 °C 

Analysis. Calculated for C22B33N4O: %C, 73.72; %H, 6.19; %N, 15.63. Found: %C, 
73.48; %H, 625; %N, 15.57 

'HNMR (300 MHz, DMSO-ds) 6 8.08 (d, J- 15 Hz, 1 H), 7.61 (d, J- 8.1 Hz, 1 E), 7.40 
(t, J - 5.6 Hz, 1 H), 7.18-7 JO (m, 6 H), 6 Jl (s, 2 H), 6.31 (d, J- 162 Hz, 1 H), 6.17 (dt, 
15 W5.6,53Hz,lH),4.76(t;J-5.0Hz,2H),4.05(<i,I-3^Hz,2H),3Jl(t,J=5.6,2 
H), 2.64(8, 3 H) 

MS (CI) for C22H22N4O m/z 259 (MH*), 243, 199 

• 

Example 146 
20 2-methyl-l.{2^(3i?henylprop-2-ynyQ 

c]qumoHn^4-aimne 




158 



WO 02/46189 



PCT/US01/46581 



Part A 

Using the general method of Example 115 Part C, the 4-anrino group was 
introduced to 2^-me%l-5K)xidcHlff-nnidazo[4^^]qumolin-l -yl)efeyl acetate (8.47 g, 
29.71 mmol). The resulting brown oil was purified by trituration wife acetonitrile and 
5 dried to yield 3.583 g of 2^4-anrino-2-met^ 
acetate as a tan solid. 

MS (CI) for C13H16CIN4O2 m/z 285 (MH*), 270, 199 
PartB 

A Parr flask was cfearged wife 2^4-anri^ 

10 yl)efeyl acetate (3.61 & 12.64 mmol), trifluoroacetic acid (50 mL) and purged wife 

nitrogen. To flris solution was added platbum(IV) cmde (0.5 g). The reaction was judged 
to be complete after 13 days of hydrogenafion at ambient temperature. The solution was 
filtered and the volatfles removed under reduced pressure. He resulting brown oil was 
partitioned between dichloromefhane and saturated aqueous sodium bicarbonate to a pH of 

15 -8. Ibe layers were separated. The aqueous layer was extracted with dichloromethane 
(4x). The organic fractions were combined, dried with anhydrous sodium s ulfit e and 
concentrated under reduced pressure. The resulting white solid was purified by 
recrystallization from ethyl acetate/methanol (9/1) and dried to provide 0.98 g of 2-(4- 
amino-2-methyl-6 ,7,8 ,9-tetrahydro-LET-imidazo [4,5-cjquinolin- 1 -yI)ethanol as a white 

20 solid, 

MS (d) for CuHigN^O m/z 247 (MH*), 203 
PartC 

Using fee general mefliod of Example 1 Part A, 2^4-ammo-2-mefeyl-6,7 1 8,9- 
tetrahydro-li7-imidazo[^^ (0.763 g, 3.098 mmol) was reacted 

25 wife propargyl bromide (80% in toluene, 1,1 mL, 929 mmol) to provide 0.42 g of 2- 
methyl4^-(prop-2-yn^^ 
amine as a brown oiL 

MS (d) forCi6HboN 4 Om/z285 (MH*),247, 183 
PartD 

30 Using fee general method of Example 12 Part A, 2-mefeyl-l-[2-(prop-2- 

ynyloxy)eftyl]^,7,8 t 94etrahydro-li^^ (0.396 g, 1 .392 

mmol) was reacted wife iodobenzene (0.17 mL, 1.532 mmol) at ambient temperature. 
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After 18 hours the reaction was incomplete. The solution was heated to 50 °C for 3 hours 
to complete the reaction. The volatiles were removed under reduced pressure. The 
resulting oil was partitioned between dichloromethane and 4% aqueous sodium carbonate 
and the organic layer removed. The aqueous layer was extracted with dichlor omethane 

5 (3x). The organic fractions were combined, dried with anhydrous sodium sulfate and flap 
volatiles were removed under reduced pressure. The resulting oil was purified by 
chromatography over silica gel (95/5 dichloioinethane/methanol). The resulting white 
solid was dissolved in dichloromethane (2 mL) and reacted with 1 M HC1 in ether (2 mL). 
The volatiles were removed und er reduced pressure and the resulting solids reczystallized 

10 from methanol to provide 0.1089 g of 2-methyl-l-{2-[(3^henylpro 

6,7,8^tetrahydro-Lff-imidaz^ (hydrochloride)^ as a tan solid. 

Analysis. Calculated for Qja^O (HCI) i3 (HiO)** %C, 59.74; %H, 622; %N, 12.67; 
%0, 1523. Found: %Q 59.72; %H, 6.04; %N, 12.65; yoCl. 1459 
'HNMR (300 MHz, DMSO-dtf) 8 753 (s, 2 H), 7 36-7.40 (m, 3 H), 728-7 JO (m, 2 H), 

15 4.56 (W-5.0Hz.2H), 4J5(s, 2H) t 3.88(t; J«53Pz t 2H) t 2.92 (s, 2 H), 2.69 (s, 2 H), 
2.60(8,3H),1.73(8,4H) 
MS (d) for C22HMN4O m/z 361 <MH*), 247, 199 



20 CYTOKINE INDUCTION IN HUMAN CELLS 

An in vitro human blood cell system is used to assess cytokine induction. Activity 
is based on the measurement of interferon and tumor necrosis factor (a) (EFNandTNF, 
respectively) secreted into cnilture media as descaibed by Testennm 
Induction by the Immunomodulators fcmquixnod and S-27609", Journal of Leukocyte 

25 Biology, 58, 365-372 (September, 1995). 

Stood CffB Prcwratfon for (frUm 

Whole blood from healthy human donors is collected by venipuncture into EDTA 
vacutainer tubes. Peripheral blood mononuclear cells (PBMCs) are separated from whole 
blood by density gradient centri&gation using Histopaque<8>-1077. The PBMCs are 
30 washed twice with Hank's Balanced Salts Solution and then are suspended at 3-4 x 10* 

cells/mL in RPMI complete. The PBMC suspension is added to 48 wen flat bottom sterile 
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tissue culture plates (Costar, Cambridge, MA or Becton Dickinson Labware, Lincoln Park, 
NJ) containing an equal volume of RPMI complete media containing test compound. 
Cpptpouqdfyepayatiffl . 

The compounds axe sohibilized in dimefliyl sulfoxide (DMSO). HieDMSO 
5 concentration should not exceed a final concentration of 1% for addition to the culture 
wells, 
frcubatign 

The solution of test compound is added at 60 jiM to the first well containing RPMI 
complete and serial 3 fold dilutions are made in the wells. The FBMC suspension is then 
10 added to the wells in an equal volume, bringing the test compound concentrations to the 
desired range (0.12 to 30 pM). The final con cen tr at ion of FBMC suspension is 1.5-2 X 
10'ceIlsAnL. The plates are covered with sterile plastic lids, mixed gently and then 
incubated for 18 to 24 hours at 3 7°C in a 5% carbon dioxide atmosphere. 
Separation 

15 Following incubation the plates are centrifuged for 5-1 0 minutes at 1000 rpm 

(~200xg)at4°C The celi-fiee culture supernatant is removed with a sterile 
polypropylene pipet and transferred to sterile polypropylene tubes. Samples are 
maintained at -30 to -70°C until analysis. The samples are analyzed for interferon (a) and 
for tumor .necrosis factor (a) by ELISA 

20 Interferon fcfl and Tumor Necrosis Factor (<£S Analysis bv ELTSA 

Interferon (a) concentration is determined by ELISA using a Human Multi-Species 
kit from PBL Biomedical Laboratories, New Brunswick, NJ. Results are expressed in 
pg/mL. 

Tumor necrosis factor (a) concentration is determined using ELISA kits available 
25 from Genzyme, Cambridge, MA; R&D Systems, Minneapolis, MN; or Pharmingen, San 
Diego, CA. Results axe expressed in pg/mL. 

The table below lists the lowest concentration found to induce interferon and the 
lowest concentration found to induce tumor necrosis factor for each compound. A 1 "" 
30 indicates that no induction was seen at any of the tested concentrations; generally the 
highest concentration tested was 10 or 30 jiM. 
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Cytokine Induction in Human Cells 


Example 


Lowest Effective Concentration (uM) 


Number 




Tumor Necrosis Factor 


1 


0.12 


1.11 


2 


1.11 


* 


3 


0.12 


3.33 


4 


0.12 


* i 


5 


0.12 


1.11 


6 


0.12 


* 


7 


1.11 


0.37 


8 


1.11 


10 


9 


* 


* 


10 


1.11 


10 


11 


1.11 


* 


12 


10 


* 


13 


10 


10 


14 


10 


10 


IS 


0.12 


* 


16 


0.01 


0.37 


17 


0.12 


0.37 


18 


0.12 


1.11 


19 


037 


• 


20 


* 


* 


21 


0.12 


* 


22 


0.12 


0.37 


23 


1.11 


• 


24 


0.12 


* 


25 


| 0.12 


• 
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Cytokine Induction in Tfirnr"i Cells 


J-tAttlupiO 
ii muw 


Lowest Effective Concentration QiM) 








0.12 




27 


0 12 

Via* 






10 




2Q 


* 




9fl 


9 99 






* 




97 
Jx 


1A 




JO 


* 




9A 
J4 


41 




9< 






9£ 
JO 












99 


in 

JLU 




90 


1 ill 




4v 


n 17 




A1 


i ill 
1*11 




42 


A 




A9 

43 


^ A 97 




43 


i A 97 
UJ/ 




40 




9 99 




0 12 


* 




0.12 




49 


0.04 




SO 


3.33 




51 


0.37 




52 


1.11 




53 


1.11 




54 


0.12 
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Cytokine Induction in Human Cells 


Example 


Lowest Effective Concentration (uM) 


Number 


Interferon 
- 


Tumor Necrosis Factor 


55 




* 


56 


1.11 


10 ■ 


57 


5 


30 1 

•IV 


58 


333 




59 


1 11 


. .. 


60 


i ii 


, 


61 


3J3 




62 


* 




63 


« 




64 


3 33 


- 


65 


1 11 


i 


66 

WW 


* 




157 


* 


30 




3"33 




69 


1 11 




70 


0 37 




71 


3 33 




72 


1 11 
lit* 




73 


1 11 




74 


0 37 

vw / 




75 






76 


Ul 


_ 


77 


0.12 




78 






79 


* 




80 






81 


1.11 




82 


* 
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Cytolono Induction in Tfarngn Cells 


Example 
Number 


Lowest Effective Concentration (pM) 




lumor Necrosis Factor 


83 


r 0.37 

ViJ / 




84 


0 37 

uj/ 




85 






86 

Ov 




• 


Of 


tit 
1.11 


• 


00 


037 


30 


07 


037 


10 


QA 

yv 


0.12 


10 


01 
yx 


0.37 


10 


7* 


333 


333 




A 11 

0.12 


10 

* 




A Al 

0.01 


333 


o* 


1.11 




3*0 


0.12 


10 


A*T 

V7 


1.11 


* 


no 


037 


* 


yy 


037 


• 


10A 






101 


A Ail 

0.04 


10 




A 77 


• 






10 


104 


0.12 


10 


105 


037 


1.11 


106 


037 


* 


108 


0.00017 


0.04 


109 


0.01 


0.37 


110 


333 


* 


111 


333 


« 
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Cytokine Induction in Human Cells 


Example 


Lowest Effective Concentration (uM) 


Number 


Interferon 


Tumor Necrosis Factor 


112 


i 


* 


113 


1.11 


* 


114 


0.12 


037 




0.12 


1.11 


116 


* 


* 


117 


* 


• 


118 


0.01 


0.04 


119 


0.01 


0.12 


120 


0.01 


.0.01 


121 


0.01 


0.04. 


122 


0.01 


0.12 


123 


0.12 


10 


124 


1.11 ] 


10 


125 


0.01 


037 


126 


0.04 


0.04 


127 


0.01 


0.12 


128 


* 


* 


129 


0.01 


[ 0.04 


130 


333 


333 


131 


* 




132 


0.01 


333 


133 


333 


• 


134 


* 


* 


133 


* 


* 


138 


Ul 


• 


139. 


* 


* 


140 


• 


* 


141 


0.12 


0.12 
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Cytokine Induction in F"mtm Cells 


Example 
Number 


Lowest Effective Concentration (uM) . 




Tumor Necrosis Factor 


142 


0.04 


0.04 


143 


1.11 


333 


144 


0.01 


0.04 



1*7 
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WHAT IS CLAIMED IS: 

1. A compound of the f ormul a (I): 



10 




CO 

wherein: ' Xis -CHR37, -CER3-eIkyi-, or-CTRa-flDcenyl-; 
Ri is selected from the group consisting ofi 



-aryl; and 

15 -RrBiyU 

Rj is selected from the group consisting ofi 

-hydrogen; 

-alkyl; 

-aJkenyi; 
20 -aryl; 

-heteroaxyl; 

-hetorocyclyi; 

•alkyl-Y^Ikyi; 

•alkyl- Y-aDcenyl; 
25 -alkyl- Y-aryl; and 

-alkyl or alkenyl substitatedby one ormore substitucnts selected 

from the group consisting ofi 

-OH; 
-halogen; 
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-COCi-io aDcyl; 
-CCWJ-Cwoalkyl; 
5 -N 3 ; 

-aryl; 

-heteroEryl; 

•ieterocyclyi; 

-CO-aryl; «ad 
10 -CO-hotaoaryl; 

R< is alkyl or alkanyl, which may be interrupted by or more 
—O— groups; 

each Ba is independently H or C wo aDcyl; 
each Y is independently -O- or-S(0)o-r; 
15 fiis0to4;and 

each R present is independently selected from the group consisting of Cmo 
tHkyU Cmo alkoxy, hydroxy, halogen and triflnaromefliyl; 
or a phaxiuaceuticaHy acceptable salt thereof, 

20 

2. A compound or salt of claim 1 wherein Ri is -alkylraxyl. 

3. A compound or salt of claim 1 wfaeremR] xs^CH^-phecyL 

25 4. A compounder salt of claim 1 wherein Ri is ^CHiOo^nbstitiitedphenyL 

5. A compound or salt of claim 1 wherein X is -CH(aIiyI)(aIkyI>- wherein flie alkyl 
gtoups can ho the same of ^iflffip^T ^i 

30 6. A compound or salt of claim 1 wherein X is -CHr-CHi-. 



7. A compound or salt of claim 1 wherein X is -CHCCzHsXGHa)--. 

169 



WO 02/46189 



8. A compound or salt of claim 1 wherein Ra is H. 

9. A compound or salt of claim 1 wherein Ra is alkyL 

10. A compound or salt of claim 1 wherein is -alkyi-O-alkyl 

11. A compound of the fomrula (II) 




wherein X is -CHR3-, -CHRralkyi-, or«-CHR3-aIfccnyl-; 
Rio is selected from the group consisting o£ 
-H; 
-attyl; 

-alknuyl; and 
-aryl; 

Ra is selected from the group consisting o£ 
-hydrogen; 

-dkyU 
-alkenyl; 

-aryl; 

-heteroaxyl; 
-heterocyclyl; 
wdkyl-Yndkyl; 
ndkyl-Y-dkenyl; 
-alkyl-Y-aiyl; god 
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• 

-alkyi or aJkenyl substituted by one or more substitnents selected 
from the group consisting ofi 

-OH; 

-halogen; 

5 -N(R3)2; 

-CO-N(Ra)2; 
-CO-Cmo attyl; 
-CO-O-Cmo alkyl; 
-N 3 ; 

10 -Biyi; 

-heteroaxyl; 
-heterocyclyl; 
-CO-aiyl;and 
-CO-hoteroaiyl; 

15" nis0to4; % 

each Y is independently -O- or -S(0)<w-; 
each Ba is independently H or Ci-ioalkyl; and 

each R present is independently selected from the group consisting of Cm o 
attyl, Cmo aDcoxy, hydroxy, halogen and trifluoromotbyl; 
20 or a pharnwc c nfi caTly acceptable salt thereof 

12. A compound of claim 11 wherein Rio isaryL 

13. A compound or salt of claim 11 wherein Rio is -<CHi)<w-phenyI. 

14. A compound or salt of claim 1 1 wherein R w is ^CE^)o4^stitutBd phenyl 

15. A compound or salt of claim 11 wherein X is -CH(alkylXaDcyI>-, wherein the 
alkyl groups can be the same or different 

16. A compound or salt of claim 11 wherein X is -CHrCHr-- 



25 



30 



171 



WO 02/46189 PCT/US01/46581 

17. ' A compound or salt of claim 11 whereinX is -<^C&)(CB£~. 

18. A compound or salt of claim 11 wherein is EL 

5 19. A compound en: salt of claim 11 wherein Ra is alkyL 

20. A compound or salt of claim 11 wherein Ri is aIkyK)-alkyL 

21. A compound of the formula (IE) 




10. 



wherein: X is -CHR3-, -CHRralkyl-, ar-CERj-dkenyi-; 
Ri is selected from the group conaifrting o£ 

■*xyi; 

15 -aDceiiyl; and 

-Rr-aryi; 

Ra is selected from the group consisting ofi 
-hydrogen; 

20 -aUcenyl; 

-heteroaxyli 
-heterocyclyl; 
-alkyi-Y-alkyl; 
25 . -aBcyl-Y-aiyl; 

- alky^Y- alkenyl; and 
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-attyl or alkcnyl substituted by ono or more substhucnts selected 
from the group consisting ofi 

-OH; 

•halogen; 

5 -NCRa)* 

* -CON^afe 
•CO-Cwoattyl; 
-CO-0-C W o attyl; 
-Nj; 

10 -aiyl; 



-hctexocyclyl; 
^CO-aiyl; and 
-CO-heteroaxyl; 

15 R4 is alkyl or alkenyL which may bo interrupted by ono or more 

-O- groups; 

eachRjisindependeiitiyHorCi.joaD^l; 
each Y is independently -O- ar-S(0)«s 
n is 0 to 4; and 

20 ' each R present is independently selected from the group consisting of Cmo 

alkyl, Ci-10 aDcoocy, hydroxy, halogen and trifluoromethyl; 
or a pharmacenticaliy acceptable saltthezeo£ 

22. A camponnd or salt of claim 21 wherein R ( is -(CH2)(M-3ubstituted phenyl. 

25 

23. Acompound 'orsaltofclflim21 wherein Rj is Hot alkyL 

24. A compound or salt of claim 21 wheieinRaia-attyl-O-attyl 
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25, A compound of the formula (TV): 




X-O— (CH&. l<r --C=CRio 

0V) • 



Xis-CHEa-, -CHRa-aBcyl-, or-CHRs-dkenyi-; 
Rio is selected from the group consisting ofi 
-H; 

• ■ 

-dkenyi; and 

Ha, is selected from the group consisting ofi 
-hydrogen; 
-attyl; 
-elkenyl; 

15 -«yl; 

-heteroaryl; 

-heterocyclyl; 

-alkyl-Y-elkyl; 

-dkyl-Y-eryi; 
20 , -alkyl-Y-aJkenyl; and 

- alkyl or aDcenyl substituted by one or more substitoenis selected 

from the group consisting ofi 
-OH; 
-halogen; 

25 -ncr^ 

-CO-N(Rj)i; 
-CO-Cmo alkyl; 
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-CO-0-Ci. w aIkyl; 4 * 
-N 3 ; 

hob* 

-hcteiuaiyij 

-heterocyclyl; 

-CO-ary I; and 

-COheteroaryl; 
each Ba is independently H or Cuoalkyl; 
each Y is independently -O- or - S(0)<«-; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo . 
alkyl, Cmo aDooxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutical^ acceptable salt fiiereofl 

: 26. A pharmaceutical composition, comprising a th erapeut ically effective amount of a 
confound or salt of claim 1 and a pharmaceutical^ acceptable carrier. 

27. A pharmaceutical cflmpflftitiflii compi |g rng a thfti'flygutfcaBy pffectivc amortnt of a 
compound or salt of claim 11 and a phannaceutically acceptable earner. 

28. A pharmaceutical composition comprising a therapeutically effective amount of a 
compound or sah of claim 21 and a phannaceutically acceptable carrier. 

29. Ai method of inducing cytokine biosynthesis m bb animal ci BBp xisiflg a dm * b iste o o g 
a therapeutically effective amount of a compound or salt of claim 1 to the annnaL 

30. The method ofchrim 29 wherein the cytokine is IFN-*x. 

3L A method of inducing cytokine biosynthesis in an animal comprising administering 
a therapeutically effective amount of a compound or salt of claim 1 1 to the animal. 



32. The method of claim 31 wherein tho cytokine is IFN-c 
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33. A method nf treating « vital disease wi ^ ntrimnT ^ni? n < H q ' "g «flnrffig tenng a 
therapeutic ally effective amount of a compound or salt of claim 1 to the animal. 

5 34. A method of treating a neoplastic disease m an *rmtinl comprising fl< l |||mi fftffTTnfl & 
therapeutically effective amount of a compound or salt of claim 1 to the animaL * 

35« A method of treatmg a vital disease in an a™ti»i com piisiiig ft*imii»Mtgn p g a 
therapeutically effective amount of a compound or salt of claim 11 to the animaL 

10 

36. A method of treating a neoplastic disease in an animal comprising administering a 
therapeutically effective amount of a compound or salt of claim 11 to the animal. 

37. A method of inducing cytokine biosynthesis m an animal comprising adiintufllftniig 
15 a theraputically effective amount of a compound or salt of claim 21 to the animaL 

38. The method of claim 37 wherein die cytokine is IFN-cl 

■ 

39. A method of treating a viral dis e ase in an animal comprising administering a 
20 therapeutically effective amount of a compound or salt of claim 21 to the animaL 

40* A method of treating a neoplastic dis e ase in an animal comprising admnas tonng a 
therapeutically effective amount of a compound or salt of claim 21 to the animaL 

25 41. A compound of the formula (V)- 
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X is -CHR3-, -CHRa-allqd-, or -CHRa-alkwyl-; 
Ri is selected from fee group consisting of: 

-alkenyi; 
-Rr-aryi; and 
-(CHa)worOC-Rio; 
Bx is selected fiom fee group consisting o£ 
-hydrogen; 
-alkyl; 
-*lbenyl; 

-feeteroaiyl; 
-hetexocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y-altenyl; 
-alkyl-Y-aiyl; and 

-alkyl or alkenyl substituted by one armors substifuents selected 
from lbs group consisting o£ 

-OH; 
-halogen; 

-NORafc; 
-CO-N(Ra)z; 
-CO-C ( .io alkyl; 
-CO-O-Cmo alkyl; 

•Ns; 
nnyl; 

-hetcroaryl; 

-iieteiocyclyl; 

-CO-axyl;and 

-CO-heteroaiyi; 
I^isaltyloralkgnyl, whiehmaybein^^ 
-O— groups; 
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« 

each R3 is independenfly H or Cwo alkyl; 

Rio is selected from ftc group consisting of H, alkyl, alkenyi and aiyl; 

each Y is independenfly -O- or -S(0)<wS 

nis0to4;and 

each R present is independently selected from Hie group consisting of Cwo 
alkyl, Cwo aHcoxy, hydroxy, halogen and trifluoroniethyl; 
or a pharmaceutical!/ acceptable salt thereof! 

42. A compound of lite formula (VI): 




wherein X ia -CHRa-, -CHR3-aIkyl-, or-CHRa-alkenyl-; 
Ri is selected from the group consisting o£ 
-aryU 
-aDcenyl; 
-Rr-aryl; and 

Ri is selected from the gzuup consisting o£ 
•hydrogen; 
Hdkyi; 
-aDcenyl; 
-ml; 

-heterosiyl; 
-heterocyclyl; 
-alkyl- Y*Ikyl; 
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-aJkyl-Y-atonyi; 
-alkyl-Y-aiyl; and 

-alkyl or alkenyl substituted by one or more sobstxtuents selected 
fro m the group consisting ofi 

-OH; 

-halogen; 

-CO-NCR^ 
-COCwoalkyi; 
-CO-O-Cwo aDcyU 
-N 3 ; . 

-hetexoaxyl; 
-heterocyclyl; 
-CO-aryl; and :% 
-CO-heteroaiyl; 

R< is alkyl or alkenyl, which may be interrupted by one or moie 
— O- groups; 

each Ba ia independently H or Cmo alkyl; 

R 10 ia selected from the group consisting of H, alkyl, alkenyl and aiyl; 

each Y ia independently -O- or-S(0>w-; 

nis0to4;and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifhzorametfayl; 
or a pharmaceutically acceptable salt thereot 
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43. A compound of the formula (VH): 

O 




5 wherein: X is -CHRr, <IHRr^ttyi-» or-CHRralkenyl-; 

Ri is selected fxuiu the group consisting o£ 

-axyt 
-aDccnyl; 

-R4-aiyl; and 

10 , ^CftOt.icr<W3rRio; • ' 

R4 is alkyi or alkenyl, which may be interrupted by one or more 
-O- groups; 

each R3 is independently H or Cwo alkyi; 

Rn is selected from the group consisting of H, aBcyl, alkenyl and aryl; 
15 nis0to4;and 

each R present is independently selected from the group consisting of Cwo 
alkyi, Ci-10 tBsaxy 9 hydroxy, halogen and trifhioromethyl; 
or a pharmaceutical^ acceptable salt thereof! 

20 44. A compound of mo formula (VIII): 




(Yin) 
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wherein: X is -CHRj-, -CHRs-alkyK or-CHRa-aDcenjds 
Ri is selected from the group consisting ofi 

5 ' -alkenyi; 

-Rc-Bryt and 

Riis selected from the group consisting o£ 
-hydrogen; 
10 -eftyl; 

-alkenyi; 

-heteroaiyl; 
-hetnrocyclyt 

15 • • -attyl-Y-attyl; ' 

•olkyl-Y-alkBayl; 
-alkyl-Y-aiyl; and 

- alkyl or alkenyi substituted by one or more sabsthaenla selected 
from the group consisting ofi 
20 -OH; 



-CO-Cmo alkyl; 
25 -CO-0-C W o alkyl; 

-N 3 ; 

-ncteroaryi; 
-heterocyclyl; 

30 -CO-*yl;8nd 

-CO-heteroaxyl; 
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-O- groups; 

oachR3ismdepeiidcnayHorCwoaliyU ^ 
Rio is selected from the group consisting of H, alkyl, alkenyl and axyl; 
5 each Y is independent or -S(0>«-; 

nis0to4; . 

each Rpresent is independently selected firam fliegroi^ consisting of C^o 
alky 1* C i-io aDcoxy t hydroxy, halogen and trifluoromeftyl; and 
R 7 is terMmtyl or benzyl; 
10 or a phaimaceutically acceptable salt thereof. 

45. A compound of die formula (EX) 



-O-Ri 

15 (K) 




X is -CHRr > -CHRa-alkyl-, or -CHR3-aIkenyi-; 
Rx is selected from the group consisting ofi 
-atyl; 

20 -alkenyl; 

-Rc-axyi; and 

-(CHa)i.«r-«H; 
Ra is selected from fhe group consisting ofi 

-hydrogen; 
25 -attyi; 

-alkenyl; 
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-hetexoaxyl; 
-heterocycfyl; 
-alkyl-Y-alkyl; 
-alkyl-Y-alkenyl; 
5 -alkyl-Y-aiyl; and 

- aliyl or aDcenyl substituted by one or more snbstxtuenis selected 
trom too group copcsoag os 
-OH; 

10 -NORaJa; 

-CCW^CRa^ 

-CO-O-Cmo alkyl; 
-Ns; 

is ^ ' - •• • 

-hetcroaiyi; 
-heterocyclyl; 
-CO-aryljand 
-CO-hcteoaiyi; 

20 

R4 is alkyi or albenyl, which may beinteiniptedbyaneOTxiiOT 
— O- groups; 

eachRaia independent H or C wo aHyi;- 
each Y is independently -O- or -S(0>«- ; 
25 nis0to4;and 

each R present is independendy selected from the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a ph anna centicaTty acceptable salt fliereo£ 

30 
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